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Water Quality Cntena

Water Quality Control Commission
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EXECUTIVE SUMMARY

This document presents the Work Plan for the Phase I RCRA Facility Investigation/Remedial
Investigation (RFI/RI) of Operable Umt No 9 (OU9) at the Rocky Flats Plant (RFP), Jefferson
County, Colorado This Work Plan includes a Field Sampling Plan (FSP) to investigate the presence
or absence of contamination at Individual Hazardous Substance Site (IHSS) 121, the Oniginal Process
Waste Lines (OPWL) The OPWL is a largely abandoned network of tanks and underground pipelines
used for transport and temporary storage of aqueous process waste from RFP production activities
The FSP presented 1n this Work Plan 1s based on the requirements of the Interagency Agreement
(IAG) amongst the U S Department of Energy (DOE), the U S Environmental Protection Agency
(EPA), and the State of Colorado

Asrequired by the IAG, this Phase I RFI/RI Work Plan addresses characterization of source matenals
and soils at OU9 A subsequent Phase II RFI/RI will investigate the nature and extent of surface
water, ground water, and air contamination and evaluate potential contaminant migration pathways
OU9 source materials and soils include the OPWL tanks and pipelines and surrounding soils
potentially affected by releases from the OPWL For purposes of this Work Plan, "soils" 1s defined
as vadose-zone (1.e., unsaturated) surficial deposits, as well as bedding and backfill matenals (e.g.,

sand, gravel, natve soil) 1n pipeline trenches and around underground tanks
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The imtial step in the development of this Work Plan was to review available existing information
on the OPWL This information was used to charactenize the site physical conditions and to develop
a conceptual model of contaminant fate and mobility that identifies potential exposure pathways at
OU9. Based on this characterization, Data Quality Objectives (DQOs) were developed to describe
the quality and quantity of data requred by the RFI/RI Through application of the DQO process,
site-specific RFI/RI goals and data needs are established. These site-specific goals are developed
within the broad framework of charactenzing OU9 source materials and soils.

The Work Plan is organmized as follows.

» Section 1.0 of this Work Plan provides introductory information and a general
charactenization of the RFP region and site.

» Section 2.0 presents a description of the OPWL and OPWL site physical conditions,
including available information on the history of the umt and a conceptual model of
contaminant fate and mobility This 1nitial charactenization provides the basis for
establishing data needs, Data Quality Objectives (DQOs), and developing the FSP
for the OPWL

o Section 3.0 presents a preliminary identification of Applicable or Relevant and
Appropnate Requirements (ARARs) for OU9

» Section 4.0 establishes data needs and DQOs considering the site characteristics and
conceptual model provided 1n Section 2 0

» Section 5.0 outlines Phase I RFI/RI tasks to be performed
» Section 6.0 presents a preliminary schedule for implementation of the Phase I RFI/RI

» Section 7.0 presents the FSP for the Phase I RFI/RI to satsfy the data needs and
DQOs outlined 1n Section 4 0

» Sections 8.0 and 9.0 provide the Human Health Risk Assessment Plan and the
Environmental Evaluation Work Plan components of the Phase I Baseline Risk
Assessment Plan, respectively

» Section 10.0 and 11.0 descnibe the Quality Assurance Addendum and Environmental
Management Division Operating Procedures and Revisions, respectively

» Section 12.0 provides a list of references.
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In addition, the following appendices are provided:

o Appendix A compiles fifteen detailed Site Utility Location Maps which highlight the
OPWL network and other nearby utilities.

* Appendix B summanzes available data for each of the known tanks and pipelines
in the OPWL system

+ Appendix C provides three OPWL reference documents that are considered
representative of the available data for the unit

« Appendix D contains available geologic and analytical data for RFP monitor wells
and borings located 1n the vicinity of the OPWL, and includes monitor well and boring
location maps for reference

« Appendix E contains field notes relevant to site accessibility including physical
obstructions and secunty restrictions
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2.0 SITE CHARACTERIZATION

OU9 targets IHSS 121, the Onginal Process Waste Lines (OPWL) The OPWL 1s a network of
pipelines and tanks which extends throughout much of the RFP main production complex (Figure 2-1).
As currently defined, the unit consists of 35,000 feet of underground pipelines and 39 tank locations
containing a total of 65 tanks The area under investigation in the OU9 Phase I RFI/RI includes areas
in close proximity to the OPWL pipelines and tanks, and areas from which OPWL pipelines and tanks

have been removed

21 REGULATORY HISTORY

The OPWL was first identified as a RCRA regulated unit in mid-1986 Shortly thereafter, an interim
status Closure Plan for the OPWL ("Closure Plan") was prepared (DOE, 1986b) pursuant to Part 265
of the Colorado Hazardous Waste Regulations (6 Colorado Code of Regulations [CCR]) and Title
40, Part 265 of the Code of Federal Regulations (40 CFR), and 1n accordance with the Compliance
Agreement for RFP finalized by representatives of DOE and EPA on July 31, 1986 The Closure
Plan was revised 1n late 1988 (DOE, 1988)

In late 1986, Phase I of the DOE CEARP program (Section 1 3 2) was performed at RFP The
CEARP mnvestigations were 1nitiated to characterize RFP release sites, including the OPWL
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On January 22, 1991, DOE, EPA and the State of Colorado entered into a Federal Facility Agreement
and Consent Order, commonly known as the IAG. The IAG establishes the work and schedule for
the RFI/RI and Corrective Measures Study/Feasibility Study (CMS/FS) response process at RFP
OU9 currently is in the Phase I RFI/RI stage. As defined in the IAG, the Phase I RFI/RI 1s required
to characterize site sources and soils (DOE, 1991a).

22 UNIT DESCRIPTION AND OPERATIONAL HISTORY
The descrniptions of OPWL physical characteristics, operating history and current status provided 1n
this Work Plan are drawn primanly from the Closure Plan (DOE, 1988) The Closure Plan

summarnzed the findings of previous studies and compiled new information on the unit through
literature searches, interviews with RFP employees, and a computer search of RFP drawings The

literature search included
* A 1986 Rocky Flats Underground Storage Tank report (Rockwell, 1986f)

e A 1976 study of the OPWL performed by Rockwell Intemational (Appendix C,
Document C-2)

e A 1985 RFP conceptual design report for environmental improvement projects, which
discusses the OPWL (Appendix C, Document C-1)

» Miscellaneous reports, letters, and memoranda available in the RFP Environmental
Master File

RFP employees who were contacted and interviewed for the Closure Plan included building
supervisors familiar with the operation of the systems within their respective buildings, health physics
personnel famihar with health and safety momtoring at Rocky Flats, and other employees with a
general knowledge of the OPWL

A computer search of catalogued drawings, using key words in the drawing title, was also performed.

The applicable drawings included site utility location maps (see Appendix A) as well as plans and
specifications for removal and abandonment of OPWL pipelines and tanks (DOE, 1988)
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It was onginally intended that the Closure Plan would provide all information necessary to
characterize the OPWL. While the Closure Plan provides information useful for general understanding
of the OPWL, 1t became apparent during preparation of this Work Plan that the available information
1s not sufficient for planning a detailed investigation of the unit Following the completion of the
June 1990 draft OU9 Phase I RFI/RI Work Plan, additional data were compiled to more clearly define
the history and status ot OPWL tanks These data were presented 1n a separate data compilation
report (DOE, 1991c) which 1s fully incorporated into this Work Plan (see Section 2.2 3 and
Appendix B) The results of the data compilation indicated that much of the previously existing
information on the OPWL tanks was outdated or incomplete. It is reasonable to expect that existing
OPWL pipeline information 1s similarly deficient For this reason, Section 7.2 4 of the FSP proposes
additional data compilation activities focused primarily on better defining the OPWL pipeline network

to be completed prior to and concurrent with implementation of the Phase I RFI/RI

It 15 also acknowledged that because of the age and complexity of the OPWL, there 1s inherent
uncertainty in defining the OPWL based on existing engineening records and employee knowledge
This uncertainty affects the scoping and planming of the OU9 investigation The FSP therefore
presents a decision process for identifying pipehine sampling locations based on pre-field data
compilation results and field observations, rather than identifying specific sampling locations based

on available data

221 General Descniption
The OPWL 1s a network of tanks and underground pipelines constructed to transport and temporanly

store process wastes from point of ongin to on-site treatment and discharge pomts As currently
defined, the system consists of approximately 35,000 feet of pipelines and 39 separate tank locations
that house a total of 65 tanks (Figure 2-2) Appendix A provides fifteen detailed OPWL Site Utility
Location Maps which show the OPWL components 1n relation to RFP structures and other site
utilities The areas covered by these fifteen maps are keyed to the alphanumeric coordinates shown

in Fagure 2-2
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Components of the OPWL exist in RFP areas 100, 300, 400, 500, 600, 700, 800, and 900, at the RFP
Solar Evaporation Ponds, and between the Solar Ponds area and holding Pond B-2 in the Walnut
Creek drainage (Figure 2-2) The system was placed into operation in 1952 and additions were made
to the system through 1975. The OPWL system was replaced over the 1975-1983 peniod by an
mspectable process waste system. Some tanks and pipelines from the oniginal system were
incorporated into the new process waste system or into the RFP exhaust plenum fire deluge system
(DOE, 1988).

The OPWL 1s known to have transported or stored various aqueous process wastes containing low-
level radioactive matenals, nitrates, caustics and acids Small quantities of other liquids were also
handled in the system, including pickling liquor from foundry operations, medical decontamination
fluids, miscellaneous laboratory wastes, and laundry effluent. Certain process waste streams also
contained metals, Volatile Organic Compounds (VOCs), oils and greases, and cleaning compounds
The composition of individual process waste streams handled by the OPWL varied widely, and some
OPWL components were not exposed to all potential process waste compounds

The general purpose of the OPWL was to transfer process waste from facilities which generated the
wastes to the RFP process waste treatment facility The treatment factlity was housed in Building
774 dunng the years of OPWL operation Since this time, process waste treatment operations have
largely been transferred to Building 374 Bulding 774 now 1s the pnmary waste treatment facility
for Building 771 process wastes Other OPWL components were used to transfer treated process
wastes from Building 774 to disposal locations, including the Solar Evaporation Ponds and holding
Pond B-2 It appears from RFP utility drawings that some OPWL pipelines may have transferred
treated wastes from Building 774 back to production facilities for recovery of recyclable matenals,
such as plutonium and amenicium (EG&G, 1990a) Available informatron is not sufficient to clearly
define the roles of many of the OPWL pipelines and tanks Some of the tanks shown on Figure 2-2
are not connected to the OPWL pipeline network Some tanks, such as T-27 (a portable liquid
dumpster located west of Building 886), were mobile and were never permanently connected to the

OPWL pipeline network However, 1t 15 possible that some ancillary OPWL pipelines were not
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1dentified as OPWL components during previous investigations The additional data compilation
activities addressed in Section 7.2.4 will attempt to better define OPWL components, OPWL waste
flow, flow mechanisms, and points of process waste origin and destination.

Appendix B provides data summary sheets contamning detailed information on each of the pipeline
sections and tank locations identified 1n the Closure Pian. The following sections provide a general
overview OPWL physical charactenstics, operations, and current status

2.2 2 Pipeline Network
As discussed previously, the OPWL pipelines will undergo additional investigation as part of the

Phase I RFI/RI to better evaluate their operational history and current status The information
presented in this section is based pnimarily on existing data from the Closure Plan (DOE, 1988).
Where possible, the Closure Plan information was corroborated using current RFP utility location
maps (EG&G, 1990a)

The OPWL pipeline network consists of 57 designated pipe sections extending between 24 buildings
(Table 2 1). The pipeline sections have a total length of approximately 35,000 feet Approximately
13,000 feet of the pipelines are located beneath buildings, and approximately 7,000 feet are beneath
concrete or asphalt pavement Roughly 13,000 feet, or more than half of the 22,000 feet not located
beneath buildings, are located 1n areas highly congested with other active and inactive utility lines
and structures (DOE, 1988) As 1illustrated 1n the OPWL Site Utility Location Maps (Appendix A),
these utilities and structures include raw and domestic water, steam, air, sanitary sewer, storm sewer,
electric, natural gas, nitrogen, cables, and foundation drains In contrast to data presented 1n the
Closure Plan, direct measurement from RFP utility plans suggests that approximately 18,000 feet
of OPWL pipelines are not located beneath buildings (EG&G, 1990a). As discussed in Section 7 1,
some OPWL structures located beneath buildings will not be investigated under the Phase I RFI/RI
OPWL structures beneath buildings that are partially accessible will be investigated to the extent
possible
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2,2.2.1 Construction
The OPWL pipelines vary from one inch to ten inches in diameter and are constructed of a variety

of materials, including black 1ron, cast 1ron, plastic, polyethylene, vitnified clay, cement/asbestos,
saran-lined steel, stainless steel, fiberglass, PVC, pyrex glass and teflon The pipelines are buned
1n trenches averaging three feet wide and three to eight feet deep, and are bedded i sand and/or
native soil backfill (DOE, 1988, EG&G, 1990a). Existing information 1s not sufficiently detailed
to determine the exact depth of individual pipelines. Pipeline depths will be determined through
excavation of test pits, as described in Section 7.3.1.1

2.222 QOperation

The OPWL was not a continuously flowing system dunng the period of operation. The system was
designed to handie one process waste at a tme Prior to transfer of the process waste, an analysis
of the waste was made This analysis was forwarded to the process waste treatment facility (Building
774) and a request was made for permission to transfer the waste When permission was obtained,
the pipeline was opened to allow the process waste to flow under gravity drainage The volume of
process waste was monitored during flow by gauges both at the point of origin and at the treatment
location to ensure that the entire shipment was received (DOE, 1988). Available records of pre-
shipment analyses will be obtained durning the additional data compilation activies (Section 7 2 4)
1n order to better charactenze OPWL waste streams and potential OPWL contamnants It 1s expected,
however, that these analyses focused only on prnimary or known waste components (especially
radionuclides), and that they will provide only a partial accounting of potential contaminants of
concern for the OPWL

Not all process waste was transferred to Building 774 for treatment. Some untreated process waste
was transferred directly to the Solar Evaporation Ponds and Pond B-2. The extent to which the Solar
Evaporation Ponds and Pond B-2 were used for treatment of process waste 1s unclear. Additional
data compilation activities (Section 7 2 4) will attempt to better define the extent to which OPWL
waste was treated by Building 774, Solar Evaporation Ponds, and Pond B-2
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Examination of RFP utility maps and site topography indicates that some OPWL pipelines would
have required hift stations and/or forced (pumped) flow in order to transfer waste to Building 774
The data summary sheets in Appendix B indicate pipeline segments which are believed to have been
under forced flow based on RFP utlity maps (EG&G, 1990a) Other references refer to pipeline
structures, such as cleanouts and manholes, which are not specifically addressed in the Closure Plan.
Additional data compilation activities (Section 7.2.4) will attempt to better define OPWL pipeline
flow mechamisms and structures It 1s known from existing information that valve vaults were
constructed at a number of pipeline intersections to facilitate access to and maintenance of pipelines
and valves These concrete structures typically were built below grade and served as secondary
containment 1n the event of a leak at the pipeline intersection or valve OPWL valve vaults are shown
on the OPWL Site Utility Location Maps in Appendix A, Valve vaults will be investigated during
the Phase I RFI/RI as discussed in Section 7311

2223 Current Status

Although the Closure Plan indicates that some OPWL pipelines were converted to the inspectable
process waste system, it does not specifically identify these pipelines The S7 pipelines designated
1n the Closure Plan, and described in Table 2 1 and Appendix B, are identified specifically as OPWL
pipelines that were not converted to the new process waste system These lines, designated P-1
through P-57, are no longer used and are believed to have been abandoned in place Pipelines beneath
buildings were flushed with water unul significant residues appeared to have been removed, then
sealed at wall and floor penetrations with six to twelve inch plugs of "non-shrinking cement sealant”
(DOE, 1986b) This water was transferred to Building 774 for treatment (DOE, 1986b) Small
segments of pipelines within buildings (e g, nser pipes) were removed Underground pipelines
outside of buildings were abandoned 1n place without sealing or decontamination (DOE, 1988)

Portions of some of the pipelines may have been removed during the installation of the new process
waste system, or during other RFP construction activities. Disruption of pipeline trench fill matenals
dunng subsequent excavations may have changed the distribution of any contaminants around the
pipelines Because most of the OPWL 1s believed to have drained by gravity, no process waste other
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than a residual coating is anticipated to exist in most of the pipelines, unless areas of differential
settlement have created sags in some pipelines Residual waste may also exist in portions of forced-
flow pipelines. Additional data compilation activities will attempt to better define the current status
of the OPWL pipelines prior to commencing field activities

2.2.3 OPWL Tanks

In September and October 1990, the 39 OPWL tank locations identified 1n the Closure Plan were
further characterized to better evaluate their operating history and current status (DOE, 1991c) The
results of this characterization were intended to supplement the Closure Plan information to aid in
planning the OU9 RFI/RI. Additional investigation 1s planned under the additional data compilation
activities (Section 7 2.4) to determine whether OPWL tank locations exist which were not identified
in the Closure Plan The information presented in this section 1s based on the resuits of the 1990
additional data compilation (DOE, 1991c) and on existing data from the Closure Plan (DOE, 1988)

The 39 OPWL tank locations summarized 1n Table 2 2, designated T-1 through T-39, include all tanks
that are known to have been part of the OPWL system Many of the locations contain more than
one tank, a total of 65 tanks exist at the 39 designated locations OPWL tanks are located in Areas
100, 400, 500, 700, 800 and 900. The tank locations are shown in Figure 2-2, and 1n greater detail
on the OPWL Site Utility Location Maps in Appendix A Detailed information about each tank
location 1s provided 1n the OPWL Data Summary Sheets 1n Appendix B

2231 Construction
OPWL tanks of known size range in volume from 250 to 200,000 gallons and are constructed of

concrete, steel or stainless steel As shown in Table 2 2, the tanks can be grouped nto six types
of construction (DOE, 1988, DOE, 1991¢)

» Floor Sump (used for incidental spill control)

e Sump (open top or covered)
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* Underground (sealed, permanently closed top)
¢ Above-Grade

¢ On-Grade

Underground tanks located outside buildings are buried up to twenty-five feet below the ground
surface (EG&G, 1990a). Floor sumps typically are located inside buildings on the ground floor or
basement level (DOE, 1991c) OPWL tanks outside production buildings often are located inside
small concrete structures ("process waste pits") built specifically to house and provide access to the
tanks These structures typically are built below grade, and mn some instances served as secondary
containment 1n the event of a tank leak or overflow. Tanks inside process waste pits are identified

on the OPWL Data Summary Sheets i1n Appendix B

2232 QOperation

The OPWL tanks were used for temporary storage of process waste, both at the point of waste origin
pror to transfer through the pipelines and at the point of destination prior to waste treatment and/or
disposal The tanks typically were allowed to fill over the course of days or weeks to a certain level
before being emptied into the pipeline network (DOE, 1988, DOE, 1991¢c) As mentioned in Section
2 2 2 2, the wastes typically were analyzed for characterization prior to transfer into the pipelines

22 3.3 Current Status
Table 2 2 lists the current status of the tanks at each location based on the 1991 tank investigation
and on follow-up discussions with RFP personnel The status of the OPWL tanks fall into one of
the following categones

» Incorporated into the new process waste system as permitted hazardous and mixed

radioactive waste tanks under the RCRA Part B Hazardous and Mixed Waste
Operating Permit Application for the RFP (will not be a part of this RFI/RI)

» Incorporated into the new process waste system as 90-day transuranic mixed waste

storage tanks under the RCRA Part B Transuranic Mixed Waste Operating Permit
Application for the RFP (will not be a part of this RFI/RI)
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¢ Incorporated into the RFP exhaust plenum fire deluge system as emergency temporary
holding tanks for potentially contaminated fire water

o Inactive use but not RCRA-permitted (includes floor sumps and foundation drainage
sumps used for incidental spill control which discharge to the new process waste
system)

o Physically removed

» Abandoned 1n place.

Five of the 39 tank locations identified in the Closure Plan were determined through the 1991
1nveshigation to be spurious, that 1s, these locations have never contained tanks or contain tanks
which have never been used for process waste handling and are not associated with the OPWL. The
mvestigation also determined that Tank T-14 was abandoned empty rather than being filled with
gravel and capped, as was indicated in the Closure Plan (DOE, 1991c).

A number of the tanks were cleaned and painted prior to being abandoned or incorporated into the
plenum deluge system, as identified in the Appendix B data summary sheets (DOE, 1988, DOE,
1991c) According to procedures described 1n the Closure Plan, the tanks were scrubbed and ninsed
repeatedly until a radiation monitoning instrument indicated no change n the radioactivity of the
rinsate The tanks were then painted with multiple coats of "Carbonmastic No. 14" paint until a dry
film thickness of 0.008 inches was achieved. The paint was intended to serve as an alpha radiation
barner (DOE, 1988)

Since abandonment of the OPWL, the underground concrete sumps located at T-7 and T-8 have
penodically filled with ground water The ground water 15 removed from the tanks and treated n
the new process waste system when this occurs (DOE, 1988, DOE, 1991c¢)

2 2 4 Interactions with Other Operable Units
Because the OPWL network extends throughout much of the RFP main production facility,

interactions with other RFP OUs are likely Various components of the OPWL exist within or in
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close proximity to IHSSs 1n OUs 1, 4, 6, 8, 10, 12, 13, 14, 15, and 16 (Figure 2-3) Because most
of the IHSSs at RFP are still being defined and evaluated, the magmtude of potennal interactions
are largely speculative Table 2.3 summarnizes potential interactions between individual OPWL
components and IHSSs in other OUs, based on physical proximity and known histories of some of
the IHSSs. The table also summanzes any IAG field investigation requirements for the IHSSs to
allow preliminary evaluation of potential overlaps with the OU9 FSP

In addition to these potential mnteractions, 11 RFP IHSSs target known or suspected OPWL histonical
release sites (Table 2.4, also identified 1n Table 2 3). Nine of these IHSSs are within OUS8 (700
Area) Per IAG requirements for OU9, the FSP presented in Section 7.0 is scoped to include
investigation of these sites as OPWL components

It 1s clear that detailed coordination of FSPs for the various OUs will be necessary 1n order to avoid
duplication of effort. Tables 2.3 and 2 4 are intended to help focus this coordination. The OU9 FSP
presented 1n this Work Plan, however, does not consider potential interactions with other OUs in

selection of sampling locations and analytical parameters

23 SITE CONDITIONS

Cond1tions 1n the vicinity of OU9 are discussed 1n this section

2.3 1 Topography
Most of the OU9 1s located within the controlled area of the main plant which lies on an alluvial

pediment informally referred to as the Rocky Flats mesa (Figure 2-4) The Rocky Flats mesa 1s a
flat alluvial terrace that slopes gently to the east at approximately one degree The pediment and
alluvial cover are dissected by several small eastward flowing streams These stream-cut valleys
are incised into the bedrock and he 50 to 200 feet below the pediment surface. Much of the ground
surface in the controlled area has been disturbed by earthwork construction, thus obscuring onginal
topographic undulations. Typical existing slopes in the controlled area are approximately two to
three percent The pipelines extend to the northern and southern edges of the controlled area, which
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are at the crests of the mesa where side slopes run down into the drainages of North Walnut and
Woman Creeks The eastern portion of the pipelines extends outside of the controlled area to Pond
B-2 in the South Walnut Creek drainage, side slopes in this drainage are approximately 15 to 25
percent

2.3.2 Site Geology
Information for the discussion of geology was obtained primanly from the July 1991 draft final

Geologic Characterization Report (EG&G, 1991c). Appendix D contains maps showing well and
boning locations as of 1990 along with the available logs, installation diagrams, soil and ground water
analytical data for bonings and wells near QU9 There 15 an on-going site-wide geological character-
1zation study that includes re-logging of geological core samples and new interpretations regarding
the extent of (a) caliche and (b) the Arapahoe Formation sandstones (EG&G, 1990b)

2.3 2.1 Surficial Geology
Surficial deposits in OU9 consist of the Rocky Flats Alluvium, colluvium, valley-fill alluvium,

disturbed ground, and artificial fill, These surficial deposits unconformably overlie the bedrock umts
The mamn RFP facilities area 1s located on a terrace (or mesa) which 1s capped by Rocky Flats
Alluvium Colluvium (slope wash) covers the hilisides of the terrace, and valley-fill alluvium is
present in the drainages of North and South Walnut and Woman Creeks In addition, there are a
few isolated exposures of claystone and sandstone bedrock located along slopes and the road cut
directly east of the controlled area Most of the surficial deposits in OU9 consist of disturbed ground
overlying the Rocky Flats Alluvium in the main part of the RFP and colluvium in the South Walnut
Creek drainage Artificial fill covers the area around Building 881. There 1s very little undisturbed
Rocky Flats Alluvium along the OPWL alignments

The Alluvium Isopach Map, Figure 2-5, produced from a ssmilar figure found 1n the July 1991 draft
final Geologic Charactenization Report, was used to estimate total surficial deposit thickness at various
locations 1n OU9 The total thickness of the surficial deposits (equals depth to bedrock) in OU9
can be highly variable over short lateral distances and ranges from less than one foot at the east crest

RFPawv r 03112192



Final Phase I RFI/RI Work Plan for Manual. 21100-WP-0U9.01
Operable Umit 9 Section. 2.0, Rev 1
Oniginal Process Waste Lines Page. 13 of 65

of the mesa to approximately 30 feet at the west end of OU9 near Building 122 Depth to bedrock
around the Solar Evaporation Ponds 1s less than 1 foot to approximately 22 feet, and south of Building
881 at the southern limit of OU9, vanes from 4 to 22 feet. North of Building 774 at the northern
limit of OQU9, depth to bedrock 1s approximately 10 to 11 feet. Near the center of OU9, depth to
bedrock 1s approximately 10 feet

Rocky Flats Alluvium
The Quaternary Rocky Flats Alluvium 1s the oldest and topographically highest alluvial deposit at

RFP The Rocky Flats Alluvium consists of a senes of coalescing alluvial fans deposited by braided
streams Rocky Flats Alluvium capped the terrace at RFP prior to plant construction Much of the
alluvium on the plant site was removed and/or reworked during construction activities

The Rocky Flats Alluvium 1s an unconsolidated deposit composed of poorly sorted (well-graded)
angular to subrounded cobbles, angular to rounded coarse gravels, coarse sands, and gravelly clays.
Generally, it 1s coarser grained to the west and becomes finer grained towards the east Colors of
the Rocky Flats Alluvium include hight brown to dark yellowish orange and grayish orange to dark
gray. Bedding has been 1dentified only 1n a gravelly sand in the East Trenches area (EG&G, 1991c).
As previously noted, the thickness of the Rocky Flats Alluvium 1n OU9 ranges from less than 1 foot
to approximately 30 feet

The amount of caliche (CaCO,) mineralization 1n the interstices (pore spaces) of the alluvium ranges
from zero to almost 100 percent In areas where caliche has been defined as "abundant" the amount
of caliche 1n the interstices 1s greater than 25 percent over a one to two foot interval (EG&G, 1991¢)
It 1s believed that 1n OU9, the amount of caliche generally increases as the thickness of the Rocky
Flats Alluvium decreases The amount of caliche may have hydrogeologic significance and 1s
discussed further in Section 2 33 2

RFPawv r 03/112/92



Final Phase I RFI/RI Work Plan for Manual’ 21100-WP-0U9.01
Operable Unit 9 Secuon: 20,Rev. 1
Onginal Process Waste Lines Page: 14 of 65

All of the Rocky Flats Alluvium was eroded away in the drainages of North and South Walnut Creeks.
Colluvium and valley-fill alluvium were subsequently deposited along the slopes and in the drainage

ways.

Collyvium

Colluvial matenals (slope wash) are present on hill slopes in the northeast, east and the south-
southeast portion of OU9 descending to North and South Walnut Creeks and along the slopes of
Woman Creek

Colluvium 1s described as consisting predominantly of unconsolidated clay with common occurrences
of silty clay, sandy clay and gravel layers Color ranges from dark yellowish brown to light olive
gray and light olive brown Occasional dark yellowish orange iron-oxide staimng and stningers of
brownish gray are present Sand, where present, 15 very fine-grained to coarse-graimned and poorly
sorted Occasional cobbles occur within gravel layers, which are poorly sorted and unconsohdated.

Valley-Fill Alluvium
The most recent deposit 1n OU9 1s the valley-fill alluvium, which 1s present in modern stream

dramnages Within OU9 valley-fill alluvium occurs in the drainages of North and South Walnut Creek
It 1s denived from reworked and redeposited older alluvium and bedrock materials The valley-fill
alluvium consists of unconsolidated, poorly sorted sand, gravel, and pebbles 1n a silty clay matnx.

Colors range from olive gray to dark yellowish orange and dark yellowish brown.

Disturbed Ground

Much of the soils 1n the controlled area of the RFP have been disturbed by building and road
construction Disturbed ground 1s generally described as unconsolidated clay, silt, sand, gravel, and
pebbles The materials are very poorly sorted with fragments of claystone and display no bedding
Colors range from olive to reddish brown to yellowish gray and gray to yellowish orange Angular
to subangular gravels and pebbles of granite and quarizite are commonly found 1n areas of disturbed
Rocky Flats Alluvium or disturbed colluvium Sand, where present, vanes from fine-grained to
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coarse-grained and is very poorly sorted Soil deposits in the area of disturbed ground range in
thickness from O 8 feet at well 32-86 (north of Pond 207-A) to greater than 21 feet at boring SP07-87
(east of Pond 207-B South).

Artificial Fill

There 1s an area of artificial fill mapped around the 881 building, which was connected to the south
portion of OU9 Matenal excavated for the Building 881 foundation was spread over a large area
generally south of the building The very poorly sorted and unconsolidated artificial fill was derived
from Rocky Flats Alluvium, colluvium, and fragments of claystone and concrete rubble It is
predominantly composed of sandy clay with some gravelly zones. Sand and gravel fill matenal 1s
expected to have been backfilled 1n some of the tank and pipe excavations The fill is generally
brown to gray in color with occasional zones of moderate yellowish brown staining.

2322 Bedrock Geology
The Upper Cretaceous-age Arapahoe Formation unconformably underlies surficial deposits in OU9

The Arapahoe Formation at RFP 1s composed of approximately 80 percent claystone and silty
claystone and approximately 20 percent interbedded, lenticular sandstones. It contains at least five
mappable sandstone intervals (EG&G, 1991c) The Arapahoe Formation 1s approximately 150 feet
thick 1n OU9 and dips gently to the east at about one to two degrees (EG&G, 1991¢c) Its contact
with the overlying surficial deposits generally parallels surface topography As previously stated,
depth to bedrock ranges from less than one foot near the extreme eastern limit of OU9 to
approximately 30 feet near Building 122 at the west end of OU9

The Arapahoe Formation 1s a fluvial deposit composed of channel-fill, point bar, and overbank
deposits (EG&G, 1991c) Claystones and silty claystones represent overbank deposits, while most
of the sandstones 1n OU9 represent channel-fill and point bar deposition from a meandering stream
system flowing generally west to east Contacts between various lithologies are both gradational
and sharp Leaf fossils and organic matenal are found sitewide throughout the Arapahoe Formation
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1 both Arapahoe claystones and sandstones Weathering 1s observed to penetrate up to approximately
30 to 40 feet into the bedrock

Open and healed fractures have been observed as deep as 220 feet although most that have been
described as open are currently believed to be induced during drilling Healed fractures commonly
occur 1n siltstones and very fine-grained sandstones and have less than one millimeter of bedding
offset The fractures are generally less than one millimeter wide and are cemented with host rock

argillaceous cement and matrix material (EG&G, 1991c¢).

Arapahoe Claystones/Silty Claystones

The Arapahoe claystones and silty claystones are massive and blocky, containing occasional thin
laminae and stningers of sand, siit, and coal Unweathered claystones and silty claystones are light
to medium olive gray and occasionally olive black Weathered claystones appear dark yellowish
orange and yellowish brown The color difference is the result of 1ron-oxide staining, which 1s
common at depths from 1 to 20 feet below the base of the surficial material. Leaf fossils and black

organic matter occur throughout the claystones

Arapahoe Sandstones
Most of the Arapahoe sandstones are poorly to moderately sorted, subangular to subrounded, siity,

clayey, quartzitic, and very fine-grained to medium-grained. The uppermost sandstone (Number One
Sandstone) 1s moderately to well-sorted and very-fine-grained to medium-grained. Some coarse-
grained to conglomeratic sandstones have been documented Unweathered sandstones are light gray
to olive gray Weathered they appear pale orange, yellowish gray, and dark yellowish orange, as
the result of 1ron-oxide stamning. This oxidation 1s present within 30 to 40 feet of the base of the
surficial matenal. Cementation generally increases with depth as weathenng decreases Cementing
agents 1n the sandstones are predominantly argilhc with minor amounts of calcium carbonate (CaCO,)
and sihca Trough and planar cross-stratification are common sedimentary structures (EG&G, 1991c¢)
Individual sandstones have lenticular geometries and contain thin beds or laminae of silt and clay
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The Arapahoe Formation contains at least five mappable sandstone intervals The maximum thickness
of these sandstone units range from approximately 9 feet to about 27 feet The vertical separation
between each unit ranges from 2 to 40 feet (EG&G, 1991¢). Leaf fossils and organic material occur
throughout the sandstones Sandstones directly subcrop beneath the Solar Evaporation Ponds.

233 Hydrogeology
Information for the hydrogeology discussion was obtained pnmanly from the July 1991 draft final

Geologic Characterization Report (EG&G, 1991c) This section discusses surface and subsurface
hydrogeology specific to OU9

Both ground water recharge and discharge occurs in OU9 Ground water recharge occurs as
infiltration of precipitation and surface water seepage from streams, ditches, and ponds Ground water
recharge to the subcropping Arapahoe Formation occurs as infiltration of ground water within the
surficial material Ground water also discharges in streams, ditches, and seeps along slopes and
drainage valleys and becomes surface water Evapotranspiration represents a significant loss to the
overall water budget in OU9

2331 Surface Water

OU9 lies within the watersheds of three west to east flowing streams North Walnut, South Walnut,
and Woman Crecks There are holding ponds in each of the creeks downstream of QU9 (Figure 2-4).
In North Walnut Creek, there are four ponds designated A-1, A-2, A-3, and A-4, from west to east.
Currently, Ponds A- 1 and A-2 are used only for spill control, and North Walnut Creek stream flow
1s diverted around them through an underground pipe Previously (until 1980), Ponds A-1 and A-2
were used for storage and evaporation of laundry water. Pond A-3 receives the North Walnut Creek
stream flow and runoff from the northern portion of RFP (and OU9) Pond A-4 1s designed for
surface water control and for additional storage capacity for overflow from Pond A-3 (Rockwell,
1988)
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Five retention ponds located along South Walnut Creek are designated B-1, B-2, B-3, B-4, and B-§,
from west to east. Currently, Ponds B-1 and B-2 are reserved for spill control, whereas Pond B-3
receives treated effluent from the sanitary sewage treatment plant Ponds B-4 and B-5 receive surface
runoff and occasionally collect discharge from Pond B-3. Pond B-$ receives runoff from the central
portion of RFP (and OU9) and 1s used for surface water control in addition to collecting overflow
from Pond B-4

The two C-series ponds, C-1 and C-2 (south and east of the plant, respectively), are located along
Woman Creek Pond C- 1 receives stream flow from Woman Creek. This flow is diverted around
Pond C-2 into the Woman Creek channel downstream. Pond C-2 receives surface runoff from the
South Interceptor Ditch along the southern portion of RFP (Rockwell, 1988)

Surface water drainage in OU9 1s controlled for the most part by water diversion works such as
ditches, pavements, gutters, drains, and culverts Surface water drainage patterns 1n the controlled
area are shown 1n Figure 1-2 The largest of the runoff control ditches 1n the controlied area 1s the
Central Avenue Ditch which runs eastward along Central Avenue and discharges to South Walnut
Creck (Pond B-5) The other major runoff control ditch is the South Interceptor Ditch which prevents
runoff from the south side of the RFP main production area from entering Woman Creek, the ditch
discharges to Pond C-2 (Rockwell, 1988)

The discharges from the ponds are moninored to document compliance with NPDES permit
requirements  In addition to NPDES monitoring requirements, all off-site pond discharges are
monttored for concentrations of plutonium, americium, uranum, and trittum (Rockwell, 1988)

2332 Ground Water

Available information on ground water in the controlled area where most of OU9 exists is from
investigations of the Solar Evaporation Ponds 1n the northeast portion of the controlled area and the
881 Hillside along the southeast boundary of the controlled area Ground water occurs in both
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unconfined and confined conditions throughout most of OU9. Figure 2-6 presents a water table
contour map for OU9

Unconfined Ground Water

Unconfined ground water occurs in the Rocky Flats Alluvium, colluvium, valley-fill alluvium,
disturbed ground, and artificial fill (collectively referred to as the alluvial HSU) Where the Arapahoe
sandstones subcrop directly below the surficial matenal, they are 1n hydraulic connection, and are

collectively referred to as the uppermost HSU

The Arapahoe sandstone geometnes are lenticular and laterally discontinuous Although individual
sandstones may not be 1n lateral hydraulic communication, the Number One Sandstone 1s said to
subcrop frequently throughout the RFP area and acts as an unconfined aquifer for a substantial portion
of 1ts occurrence (EG&G, 1991c¢)

Surficial deposits on the Rocky Flats site generally are recharged by infiltration of incident
precipitation and by seepage from ponds, ditches and creeks, although the situation in the main plant
area probably differs from undeveloped areas because of the greater amount of paved and covered
surfaces Large water table fluctuations have been observed in response to seasonal recharge (Hurr,
1976) Alluvial water levels are highest during the spring and early summer months of May and
June. Water levels decline duning late summer and fall, and some wells go dry at this time of year
As a result of water table fluctuations, the extent of saturated surficial deposits fluctuates. Unsatu-
rated surficial deposits exist on the south and east sides of the Solar Evaporation Ponds The shallow
ground water system discharges in streams, ditches and at seeps along slopes at the alluvium/bedrock

contact
Based on the water table contour map of the RFP site the unconfined ground water in QU9 generally

flows easterly, as well as northeast towards North Walnut Creek and southeast towards Woman Creek
The main plant area 1s on a ground water divide which hies approximately west-east beneath Central

RFPawv r 03112192



Final Phase I RFI/RI Work Plan for Manual, 21100-WP-0OU9 01
Operable Umt 9 Section. 20,Rev 1
Onginal Process Waste Lines Page: 20 of 65

Avenue. Consequently, much of the OU9 is upgradient of the Solar Evaporation Ponds and the 881
Hillside.

Generally, the ground water flows along the contact of the surficial material and the underlying
Arapahoe Formation claystones in a downgradient direction to the east As previously discussed
in Section 1 3 3.8, the alluvial HSU and the uppermost HSU exhibit a highly vanable range of
hydraulic conductivity values As shown 1n Table 2 §, hydraulic conductivity values reported by
various investigations of the Rocky Flats Alluvium range from 1 x 102 cm/s (Hurr, 1976) to 4 x 10
cm/s (DOE, 1988) This wide range of hydraulic conductivity values for the Rocky Flats Alluvium
1s due to 1ts heterogeneity and vertical and lateral variability. The most recent hydrogeologic
investigation suggests the hydraulic conductivity of the Rocky Flats Alluvium and the Arapahoe
Number One Sandstone 1s approximately 6 x 10 cm/s whereas the claystones have a hydraulic
conductivity on the order of 1 x 107 cm/s (EG&G, 1991c¢), effectively constraining much of the flow
within the alluvial HSU to the surficial material above the surficial material/bedrock unconformity
The feasibility of measuning Rocky Flats Alluvium hydraulic conductivity in selected monitor wells
at RFP OU1 and OU2 currently 15 being evaluated Measurement of Rocky Flats Alluvium hydraulic
conductivity 1n wells proximal to the OPWL (listed 1n Appendix D) 1s limited to a slug test performed
i momtor well 2286 near the Solar Evaporaton Ponds This well 1s screened across the
alluvium/bedrock contact, meaming that the value measured, 8 7 x 10 cm/s, 1s not necessarily

representative of the alluvium alone

Honizontal gradients for the uppermost HSU were calculated from the draft final Geologic
Characterization Report (EG&G, 1991¢), Upper HSU Water Table Elevation Map and range from
approximately 0 02 feet per feet (ft/ft) near the west end of OU9 to about 0.1 ft/ft at the north end
of OU9 near Building 774

The depth to ground water 1s variable and generally becomes shallower as the surficial material thins
The depth to ground water at the west end of OU9 near Building 122, 1s approximately 2 feet and
east of the Solar Evaporation Ponds 1t 15 approximately 2 to 8 feet The water table depth at the
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south end of OU9 near Building 881, ranges from less than 1 foot to about 13 feet and at the north
end of OU9 near Building 774 1s about 13 feet. The information regarding depth to ground water
was estimated from the Upper HSU Water Table Elevation Map contained in the draft final Geologic

Charactenization Report (EG&G, 1991¢)

As previously noted in Section 2 3 2.1, the amount of caliche mineralization tends to increase as the
thickness of the surficial deposit decreases Furthermore, there are some areas where the amount
of caliche n the interstices of the surficial material approaches 100 percent The presence of caliche
may prove to be a very useful method of determining localized changes in hydraulic conductivities
and ground water flow directions Due to insufficient data on caliche extent in RFP surficial deposits,
the extent to which this may be helpful 1s unknown at this time

Confined Ground Water

Confined ground water 1n the sandstone umts of the Arapahoe Formation occurs throughout most
of OU9. Ground water recharge to the Arapahoe Formation occurs as infiltration of alluvial ground
water and as infiltration of precipitation where bedrock outcrops in the westemn portion of the RFP
(EG&G, 1991c¢). The confining layers for the sandstones are the relatively impermeable claystones
and silty claystones of the Arapahoe Formation Ground water 1n the sandstone units of the Arapahoe
Formation normally occurs under confined conditions throughout most of RFP. The exception to
this 1s the occurrence of ground water 1n subcropping sandstone units directly beneath the alluvial
HSU

The lower Arapahoe sandstones have a hydraulic conductivity of approximately 10 cm/s (BG&G,
1991c) An overall downward vertical gradient has been 1dentified but due to lack of data has not
been quantified The existence of a vertical gradient 1s evidenced 1n the overall decrease 1n static

water levels in monitoring wells with depth (EG&G, 1991c).

RFPawv r 03112192



Final Phase I RFI/RI Work Plan for Manual; 21100-WP-0U9 01
Operable Unit 9 Section 20, Rev. 1
Original Process Waste Lines Page’ 22 of 65

The Arapahoe sandstones and the alluvial HSUs have relatively low hydraulic conductivities
(Table 2.5), therefore, these units are not generally believed to be capable of producing economical
amounts of water.

Generally, both confined and unconfined ground water flow 1s toward the east Much of the ground
water within the uppermost HSU becomes surface water as it leaves the ground water system as seeps
along slopes and 1n stream drainages

Impact of Trench-Fill Structures on the Alluvial Hydrostratigraphic Umt
Industnalization of OU9 significantly affected the hydrogeology of the site Heightened awareness

and understanding of the synthetic conditions wil} facilitate a more accurate site charactenization
One pivotal construction effect on the alluvial HSU 1s the creation of alignments of potential preferred
mugration pathways These potential preferred migration pathways are infilled trenches from buried
utilities, such as storm sewers, sanitary sewers, electrical lines, and building foundations, in addition
to both abandoned and active process waste pipes and tanks The extent to which these trenches
can provide preferred migration pathways 1s not fully known but must be considered when evaluating

OU9 hydrogeology.

234 Site Access

Access to certain areas of the site may be limited due to physical obstructions or security provisions
Much of the OPWL 1s located in highly congested areas restricted by buildings, overhead lines,
underground utilities, etc A limited site accessibility evaluation was performed dunng the preparation
of a preliminary data compilation report (Appendix B) Information relevant to this accessibility
evaluation 1s compnsed of field notes taken while conducting tank inspections. These field notes,
which are documented on Tank Inspection Forms, contain general information regarding physical
obstructions and securnty restrictions and are included as Appendix E A more detailed assessment
of equipment access will be conducted during the site walk to be performed as part of additional
data compilation activities (Section 7 2 4 2)
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2.4 NATURE OF OPWL, CONTAMINATION

A discussion of the nature of potential contaminants in the sources and affected media at OU9 is
presented in this section The primary emphasis is placed on characterizing the historical composition
of wastes transferred through the OPWL

241 Waste Charactenstics

According to the Closure Plan, RFP process wastes typically consisted of aqueous solutions with
elevated nitrates, uramum -233, -234, and -238, and transuranics (plutonium -239 and americium -
241) Caustics (bases) and acids also were transported or stored in the system.

Personnel interviews were conducted in September and October 1991, 1n an effort to better delineate
building-specific process waste streams that would have been discharged into the OPWL All
buildings that generated process waste and were part of the OPWL network were addressed

Interviewees were categorically questioned regarding radionuclides, acids, bases, inorganics (metals),
oils, solvents, polychlorninated biphenyls (PCBs), pestictdes, herbicides, and other potential constituents
such as personnel decontamination fluids The goal was to obtain a more detailed accounting of the
original building-specific waste streams than was previously available Information obtained did
not constitute a complete, comprehensive mventory of every constituent discharged into the OPWL,
but rather an improved general understanding of primary constituents charactenstic of each building’s
process waste stream Currently, the results are considered the most complete listing of waste streams
sent through the OPWL and are presented in Table 2 6 A summary of the predominant waste streams
1dentified through the interview process follows

Low-level radioactive aqueous wastes with high mitrate concentrations were a primary OPWL waste
stream. Uramium, including the 1sotopes U-234, U-235, and U 238, was present 1n the wastes 1n the
OPWL Plutonium, the only transuranic element used in manufacturing at the RFP, 1s also known
to have been present in process wastes RFP plutonium consists primarily of the isotope Pu-239,
with a lesser amount of Pu-240, and trace amounts of Pu-238, Pu-241, and Pu-242 (DOE, 1980)
Americium-241, a daughter product of Pu-241, has also been found at the RFP site
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Because the OPWL handled aqueous process wastes, efforts were made to prevent volatile organic
compounds from entering the system and disrupting waste treatment activiies. However, per the
above descnbed personnel interviews, volatile and semivolatile organics were transferred through
the OPWL 1n small quantities. The organic constituents that most likely were discharged to the
OPWL include 1,1,1 -trichloroethane (TCA), trichloroethylene (TCE), carbon tetrachlonde, freons,
ammonium thiocyanate, acetone, alcohols, xylenes, and toluene.

Numerous acids were used extensively and discharged into the OPWL. The primary acids discharged
into the OPWL 1include nitnc, hydrofluonc, perchloric, sulfuric, phosphoric, and chromic acid. The
dominant bases discharged into the OPWL include ammonium hydroxide, sodium hydroxide,
potassium hydroxide, and calctum hydroxide The primary metals that were transferred through the
OPWL 1n small quantities include titanium, tantalum, lead, beryllrum, chromium, nickel, and mercury.

Small quantities of other liquids n the system included medical decontamination fluids, pickling
liquor from foundry operations, and miscellaneous laboratory hiquids, jamitonal waste, and laundry

effluents

The 1976 report by Sunday, which 1s presented 1n Appendix C, contains information on the process
waste volumes and chemistry for specific building areas Citations of chemical information 1n the
Sunday report indicate the OPWL primanly contained the following constituents:

e  Uramum 238
e  Uramum 235

¢ Plutonium

e Nitrate
e Acds
« Bases

 Hexavalent chromium
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Constituents mentioned less often in the Sunday report were

e Chrommium

e Beryllum
 Iron

* Jodine

« Phosphate
* Tntium

Table 7 2 presents the analyte list for Stage 1 sampling activities

242 Sources/Releases

The OPWL tanks and pipes are the main sources of potential contamination at QU9 Occasional
accidental releases of process waste from tanks and pipes have occurred Releases have occurred

as a result of

» Leakage of pipe fittings, including joints, elbows, reducers, junction boxes and valve
vaults

* Detenoration of tanks and pipes from age

» Breakage of the lines due to construction activities, settling of man-placed soil fill
or setthng of building foundations

e Overflows due to improper tank filling
* Overflows at junction boxes and valve vaults

* Incompatibility of the process waste with the pipes, gaskets, and tank matenal

Histoncal OPWL release data will be used to delineate areas of concern These release locations
will be preferentially targeted for field sampling The locations and other pertinent information of
reported releases are incorporated into the OPWL Data Summary Sheets in Appendix B
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The lateral and vertical extent of the releases are not precisely known but are expected to be largely
confined to the pipeline trench backfill materials and adjacent soils. The typical trench 1s approxi-
mately three feet wide and extends to the depth of the pipe. Sand was commonly used to bed the
pipe 1n the bottom of the trench (DOE, 1988)

Quick 1dentification of some releases was made by identifying discrepancies between gauge
measurements at the points of ongin and destination. In some reported incidents, appearance of
Liquids at the ground surface also permitted detection (DOE, 1988) A more detailed release volume
discussion 1s presented 1n Sections 2 52.1 and 2 52.2 Any additional available documentation
regarding calculated release volumes will be obtained during the additional data compilation activities.

Prior to the mitiation of field activities, additional data compilation activities, discussed in
Section 7 2.4, will be performed to ensure, in part, that all available release information 1s obtained
and effectively utilized The Historical Release Report (HRR) project, an ongoing site-wide
investigative study, has assembled a database of available information pertinent to past releases at
the RFP. One element of the additional data compilation activity will be to query the database for
release information related to the OPWL, which will be used 1n the design of the OU9 FSP.

Since abandonment of the OPWL, the underground tanks at the southeast comer of Building 559
(Tank T-7) and north of Building 771 (Tank T-8) have penodically filled with ground water (DOE,
1988, West, 1977, and EPA, 1988b) The ground water 1s removed from the tanks when this occurs

and 1s treated in the new process waste system

243 Previous OPWL Investigations
Few OPWL-specific investigations have been conducted Information regarding previous OPWL

investigations was obtained pnmanly from the September 1976 Survey of the Status of the Existing
Process Waste Lines, by G Sunday (Appendix C, Document C-2) The Sunday report 1s a

compilation of OPWL data pertaiming to waste streams, physical information (e g , size, locations,
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age, construction matenals, etc.), and soil sampling results. This information has been incorporated
into this Work Plan Table 2 7 includes the soil sampling results presented in the Sunday report

A second study, the August 1971 Pressure Testing and Leak Location Survey of Process Waste Lines
at the Rocky Flats Facility, conducted by International Leak Detection Services, Inc , hydrostatically

tested approximately 12,000 feet of process waste line and wherever possible pinpointed leak
locations The results of this investigation are expected to help 1n defining probable OPWL release
locations to be investigated under the OU9 RFI/RI  Although the text portion of the study 1s provided
1n Appendix C (Document C-3) and has been incorporated into this Work Plan, essential maps and
supporting documentation were not obtained Copies of these matenals are believed to be held at
the Federal Records Center 1n Denver, Colorado, and an attempt will be made to obtain these during
additional data compilation activities (Section 7.2.4)

The Closure Plan extracted information from the text portion of the study which has been incorporated
into this Work Plan  Under the additional data compilation activities, this information will be venfied

and augmented if necessary

2431 Previous Soil Sampling

In 1976, several soil samples were obtained at OU9 and chemically analyzed (Appendix C,
Document C-2) The samples were obtained from areas of known leaks and repairs along the OPWL
The so1l samples were tested for levels of nitrate and plutonium, both of which were used extensively
in the processes at the plant and are charactenstic of the process wastes The locations of the soil
samples and the results of the analyses are presented 1n Table 2 7 All soil samples were obtained
from the bit of an auger after dnlling to depths of approximately four feet.

Table 2 7 also includes natural background results from the geochemical study of background
chemical concentrations for geologic materials, sediments, surface water and ground water for the
Rocky Flats Plant (EG&G, 1991d) Companson with background data for the Rocky Flats Alluvium
suggests that some of the 1976 results for mitrate and plutomum were elevated
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2.4.3.2 Previous Ground Water Sampling
Some indication of probable ground water quality for the OPWL area can be obtained from the water

quality data of the upgradient wells at the Solar Evaporation Ponds (OU4) and 881 Hillside (OU1)
sites At the Solar Evaporation Ponds, the upgradient ground water contains (a) chlonnated volatile
organics, predominantly carbon tetrachlonde, TCE, and chloroform, with concentrations up to several
hundred pg/l, and (b) elevated levels of total dissolved solids (TDS) and nitrate (EG&G, 1990c)

Near Building 881, alluvial well 1-87, which is upgradient of the 881 Hillside IHSSs, has had elevated
levels of gross alpha, gross beta, uranium 233 and 234, uranium 235, and uranium 238 The OPWL

1s one of the possible sources for these elevated ground water concentrations

25 CONCEPTUAL MODEL

Uulizing the known site physical conditions and potential contamination sources described in the
preceding sections, a conceptual model of exposure pathways for OU9 is developed here for use in
the evaluation of the potential risks of OU9 contamination to human health and the environment

The pnmary purpose of the conceptual model 1s to aid in 1dentifying exposure pathways by which
human and biotic receptors may be exposed to contaminants The EPA defines an exposure pathway
as " . aunique mechamsm by which a population may be exposed to chemicals at or onginating
from the site " (EPA, 1989b) As shown in Figure 2-7, an exposure pathway must include a
contaminant source, a release mechanism, a transport medium, an exposure route, and a receptor
An exposure pathway 1s not complete without each of these five components The individual
components of the exposure pathway are defined as follows
o Contaminant Source (Section 2.5 1) For purposes of the OU9 conceptual model, the
contammnant source 1s divided into historical sources (OPWL pipeline and tank
releases) and current sources (soils which potentially have been directly affected by
these releases) Because the OPWL may feasibly contain wastes which can still be

released to the environment, pipeline and tank releases are also shown as a current
contaminant source

e Release Mechamism (Section 2 5 2). Release mechanisms are physical and/or chemical

processes by which contaminants are released from the source The conceptual model
1dentifies historical mechamisms which released contaminants directly from the
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historical sources (1n this case, leaks, spills and overflows), mechanisms which release
contaminants directly from the current contaminant sources (pnmary release
mechamsms), and those which release contaminants from transport media (secondary
release mechamisms)

o Transport Medium (Section 2,5 2): Transport media are the environmental media into
which contaminants are released from the source and from which contaminants are
1n turn released to a receptor (or to another transport medium by a secondary release
mechanism) Potential transport media for OU9 include air, surface water, ground
water, and biota

o Exposure Route (Section 2 5 3)° Exposure routes are avenues through which
contaminants are physiologically incorporated by a receptor Exposure routes for
receptors at OU9 are nhalation, ingestion and dermal contact

» Receptor (Section 2 5.3). Receptors are human or environmental populations which
are affected by the contamination released from a site Human receptors for QU9
include RFP workers and visitors Environmental receptors include biota (both flora

. and fauna) indigenous to the OU9 environs.

The conceptual model provides a contaminant source characterization and an overview of all the
potential exposure pathways that may result from releases from and into each transport medium
(Section 2.54) Some of these pathways have a higher potential for occurrence than others
Signmificant exposure pathways are 1dentified by evaluating the fate and mobality of the contaminant
in each potential source and transport medium

2 5.1 Contaminant Source

As shown 1n Figures 2-8 and 2-9, the pnimary contaminant source at OU9 1s considered to be the
OPWL pipelines and tanks These OPWL components transported and stored aqueous process waste
containing numerous compounds, and constitute both an historical and a current contaminant source
In addiuon, soils contaminated by OPWL releases are considered a current contaminant source

25 1.1 Source Charactenstics
The OPWL 1s described 1n detail in Section 2 2 The OPWL consists of approximately 35,000 feet

. of pipelines and 65 tanks located throughout the RFP main production facility (Figure 2-2) These

RFPawvr 03112192



Final Phase 1 RFI/RI Work Plan for Manual. 21100-WP-0U9.01
Operable Umt 9 Section 2.0, Rev. 1
Onginal Process Waste Lines Page. 30 of 65

components were used to store and transport aqueous process waste at the RFP between approximately
1951 and 1980 The pipeline network is believed to be buned to depths ranging from three to eight
feet in trenches approximately two to three feet wide. The bottoms of some underground tanks may
be twenty feet or more below the ground surface Some of the underground tanks are known to
penetrate the water table in the upper hydrostratigraphic unit, and 1t is possible that soils surrounding
some pipelines are saturated, particularly dunng spring months when the water table typically is
highest. It is beheved that some of the pipelines and underground tanks are bedded in native soil
backfill, while others are bedded 1n sand or gravel. Few of the tanks and very few of the pipelines
are known to be doubly contained Although much of the OPWL reportedly was flushed, drained
and/or cleaned and painted when taken out of service, 1t is likely that residual contamination exists

in some pipelines and tanks which potentially constitute a current contaminant source

As discussed in Section 2 4.2, historical OPWL releases to the ground surface and beneath the surface
are known to have occurred Soils impacted by these releases therefore constitute a current

contaminant source

2512 Contaminant Characteristics

Charactenistics of RFP process waste are addressed in Section 2 4 The various OPWL components
handled different process waste streams, and the composition of these waste streams vaned widely
Table 2 6 charactenzes process waste streams for different RFP production and support buildings,
and the OPWL Data Summary Sheets in Appendix B show the inferred waste streams handled by
specific pipelines and tanks. Available analytical results from environmental media potentially
contaminated by the OPWL are provided in Appendix D Section 7 2 2 provides the rationale for
selecting contaminants of concem for the OU9 Field Sampling Plan

252 Release Mechanisms and Transport Media
The primary release mechamsm for OU9 1s leaks, spills, and overflows of process waste from the

OPWL tanks and pipehines Histonical accounts of OPWL releases (Section 2 4 2) indicate that the
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releases could potentially have impacted the transport media of air, surface water, ground water, and
biota through the pathways 1llustrated in Figures 2-8 and 2-9,

2.5 2.1 Pipeline Releases
Pipeline releases, and contamination along the OPWL pipelines, are most likely to occur at the

following locations,
e Valves, cleanouts and other pipeline openings

» Intersections between pipeline segments, especially where size reductions and changes
1n pipeline matenal occur

* Elbows and joints
» Pipe/tank connections
» Areas of pipeline corrosion

» Sections of pipeline broken duning settling or excavation

OPWL pipelines are believed to be bedded either in sand or in native soil backfill Hydraulic
conductivity in clean sand can be expected to range from 103 to 1 cm/s (Freeze and Cherry, 1979).
In contrast, measured hydraulic conductivity 1n the Rocky Flats Alluvium, the deposit in which the
great majonty of OPWL pipelines are located, ranges from 107 to 4 x 10 cm/s (Table 2.5, see
discusston 1n Section 13 38) The hydraulic conductivity of unconsolidated deposits such as the
Rocky Flats Alluvium can be expected to increase when deposit 1s disturbed (e.g , excavated and
replaced as backfill material) due to increased porosity in the disturbed matenal (McCarthy, 1982)
It 1s therefore considered very likely that most pipeline releases initially flowed preferentially through
the trench matenals, and permeated the surrounding native soils to a much lesser extent than the
trench matenials Over time, the released matenals may gradually have infiltrated surrounding native
soil, particularly the soil beneath the trench Any contaminant plumes from pipeline releases are
expected to be strongly aligned along pipeline trenches, and perhaps to extend below the trenches
into the underlying soils Ground water which may penodically or perenmially saturate pipe trenches
can also be expected to flow preferentially through the trench matenals, and any resulting spread
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of contamination should remain strongly oriented along the trench (this 1s not to say that ground water
may not gradually spread the contamination outstde the trench, but 18 to say that the contaminant
plume will remain preferentially aligned).

Contaminant plumes resulting from slow, gradual pipeline leaks may be less strongly oriented along
pipeline trenches than those from releases with higher flow rates. Although release rates for OPWL
pipeline leaks sometimes have been estimated 1n past reports and studies, these estimates most likely
reflect only major or catastrophic leaks It 1s probable that many leaks occurred from the pipelines
which were never detected due to low flow rate (as well as remote location, depth of bunal, or
overlying pavement or structures). It 1s also probable that some major or catastrophic releases were
preceded at the same location by a longer period of slow leakage as the pipeline gradually failed

However, 1t 1s still considered likely that the relatively much higher hydraulic conductivity of the
trench matenals will control the onientation of contaminant plumes from gradual pipeline leaks, albeit

to a lesser degree than those from more sudden releases

Historical release documents record estmated pipeline release volumes up to several thousand gallons
As mentioned previously, these estimates most likely reflect major or catastrophic leaks For purposes
of a conceptual pipeline release model, 500 gallons is considered a reasonable approximation of
average release volume when slower, more gradual releases are taken into account. Using trench
fill properties of 115 pounds per cubic foot dry density, 35 percent porosity and ten percent moisture
content by weight of dry soil, and assuming a saturated cross sectional area 3 0 feet wide by 0 5 feet
deep (DOE, 1988) with neghgible infiltration into surrounding soil, the hypothetical contaminant
plume would extend approximately 300 feet along the trench This calculation 1s presented 1n
Table 2 8

As discussed above, some nfiltration into native soil surrounding the trench undoubtedly occurred
from pipeline releases, especially gradual releases Such infiltration would act to decrease the length
of the contaminant plume along the trench Because this infiltration is not expected to be appreciable,
a dividing factor of 1 5 in the estimate of average contaminant plume length provides a safe and
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reasonable margin of compensation for infiltration imnto native soil Therefore, 200 feet is the
proposed maximum spacing for soil sampling (1., test pit locations) along the OPWL pipeline
alignments

It 1s acknowledged that 200 foot test pit spacing may not detect all release locations along the OPWL
pipelines, particularly low-volume, intermittent releases. Although pressure testing of lines between
test pits may aid in idenufying release locations that are not physically excavated, no approach short
of complete excavation and composite sampling can ensure that all pipeline release locations are
identified The FSP (Section 7 0) 1s designed to provide a reasonable and diligent effort toward
locating those pipeline releases which are more likely to constitute a potential threat to human health
or the environment It should be noted that, for most pipeline sections, test pits will target structural
features (e g, elbows, tees, and valves) and/or known historical release locations The 200 foot
maximum test pit spacing is a contingency 1n the absence of specific target areas along the pipelines,
and will most hikely be employed only on a few long sections of pipeline Although the preceding
conceptual model suggests limited contaminant infiltration into native soils, the FSP does not
eliminate native soils around pipeline trenches from investigation The need to investigate these soils
will be addressed 1n technical memoranda on a site-specific basis in those areas where significant
contamination 1s detected 1n trench fill matenals (Section 73 1 3)

252 2 Tank Releases

Tanks releases are most likely to occur at the following locations
« Tank openings (e g , overflows)
* Tank/pipe connections

¢ The base of the tank where residual waste collects, and where underground tanks may
be 1n contact with ground water

» Cold joints along the walls of concrete tanks

» Structural seams which could be affected by differential settlement of the tank bedding
or supports.
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Releases from such locations would likely affect the environment immediately surrounding the tank,
particularly where the release 1s from an underground tank bedded in backfill. Based on these

conceptual tank release locations, contamination will most likely exist.
* Beneath or near external connections and openings
¢ Near joints or corners around underground tanks

e Beneath the base of the tank

Tank sampling proposed 1n the FSP (Section 7 0) targets these locations

2 53 Exposure Routes and Receptors
As 1illustrated 1n Figures 2-8 and 2-9, contaminants released from OU9 can affect potential receptors

through 1nhalation of airbome particles or vapors, and through ingestion of or dermal contact with
contaminated source or transport media Potential human receptors include RFP workers and visitors
to the site Environmental receptors include biota (both flora and fauna) indigenous to the OU9
environs, as discussed in Section 1 335 Because of the location of the OPWL and the nature of
the known releases from 1t, 1t 1s reasonable to conclude that contamination from OU9 will not affect
off-site populations before charactenization and any necessary remediation are performed under the
IAG

2 5.4 Exposure Pathway Summary
One of the pnmary goals of the OU9 RFI/RI 1s to gather data to support a Baseline Risk Assessment

which evaluates the potential nsks of OU9 contamination to human health and the environment
The OU9 conceptual model developed in the preceding sections identifies potential completed
exposure pathways resulting from OU9 releases The pathways listed below are derived from the
completed exposure pathways 1llustrated in the conceptual model flow chart (Figure 2-8) However,
the pathway analyses stop at transport media consistent with the scope of the Phase I investigation
The analyses describe how each of the listed pathways will be evaluated under the phased RFI/RI
approach required under the IAG
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RFPawv r

Release — Soils — Ingestion or Dermal Contact: Soils affected by OPWL releases
may directly affect receptors through ingestion or dermal contact Potential direct
impacts of contaminated so1l on receptors will be 1dentified and evaluated quantita-
tively using data collected for OU9 soils during the Phase I RFI/RL

Release — Soils — Volatilization/Evaporation — Air and Release — Soils —» Wind
Erosion — Air. Soils affected by OPWL releases may serve as a source of
contamination to air through volatilization/evaporation of contaminants or wind
erosion of contaminated soils. Affected air can impact receptors through mechanisms
illustrated 1n Figures 2-8 and 2-9. Potential impacts of releases from contaminated
soil to air will be identified and evaluated quantitatively using data collected for OU9
soils duning the Phase I RFI/RI (see Section 8.3 5)

Release — Soils — Surface Runoff/Erosion — Surface Water/Sediments. Soils
affected by OPWL releases may serve as a source of contamination to surface
water/sediments through eroston or leaching into surface runoff Affected surface
water/sediments can 1mpact receptors through mechanisms 1llustrated in Figures 2-8
and 2-9 Potential impacts of releases from contaminated soil to surface wa-
ter/sediments will be 1dentified using data collected for OU9 soils dunng the Phase
IRFI/RI These impacts will be evaluated quantitatively, if necessary, through surface
water and/or sediment sampling and characterization during the Phase II RFI/RI

Release — Soils — Infiltration/Percolation — Groundwater and Release — Soils
— Leaching — Groundwater. Soils affected by OPWL releases may serve as a
source of contamination to groundwater through infiltration/percolation of released
liquids and through leaching and remobilization of contaminants to the water table
by infiltrating groundwater. Affected groundwater can impact receptors through
mechamisms 1llustrated 1n Figures 2-8 and 2-9 Potential impacts of releases from
contaminated soi1l to groundwater will be 1dentified using data collected for OU9 soils
dunng the Phase I RFI/RI These impacts will be evaluated quantitatively, if
necessary, through groundwater sampling and characterization during the Phase 1I
RFI/RI

Release — Soils — Bioconcentration/Bioaccumulation — Biota and Release —
Soils — Tracking — Biota Soils affected by OPWL releases may serve as a source
of contamination to biota through direct biotic uptake from the soil (bioconcen-
tration/broaccumulation) and through physical contact (tracking) Affected biota can
impact receptors through mechanisms illustrated in Figures 2-8 and 2-9 Potential
impacts of releases from contaminated soil to biota will be 1dentified using data
collected for OU9 soils during the Phase I RFI/RI These impacts will be evaluated
quantitatively, 1f necessary, through biota sampling and charactenization during the
Phase 11 RFI/RI
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TABLE 2.1

OPWL PIPELINES

PIPE | BLDG OR | CONFIGURATION' | TOTAL | OUTDOOR YEAR l DATE |
AREA LENGTH | LENGTH? INSTLD. | ABANDONED
P-1 123 3" Poly 1n 4" Sd 180 ft* 120 ft* 1968 June 1982
P-2 123 4" CI 452 fi° o° 1952 June 1982
P-3 441 4" VC 162 ft® 158 ft* 1952 June 1982
P-4 | 400, 600, 4" CI 1773 ft* 1773 ft* 1952 Apnl 1982
800 Areas
P-5 444 4" CI 1561 ft® 152 fi* 1952 Apnli 1981
P-6 881 3" Sd 1300 ft° 705 ft* 1957 December 1980
P-7 881 4" S§ 440 fr* 85 fr* 1952 December 1980
P-8 881 2" SS 135 ft° 105 fi* 1952 December 1980
P-9 883 3" Sul 504 ft® 410 fr* 1957 March 1984
P-10 | 865/889 3" SS 1190 ft* 455 ft* 1968 May 1982
P-11 | 700,800 | 3"FI 10" VC 175 fit 175 ft* | 1952 (10") | March 1984
Areas 1975 37)
P-12 | 700 Area 3" SaStn 10" VC 510 ft* 510 ft* 1952 March 1984
P-13 | 700 Area 3" FI i 4" FI 500 ft* 500 ft* 1975 March 1984
P-14 | 700 Area 3" SaStn 10" VC 648 fi* 648 ft* 1952 1968
P-15 | 700 Area 3" SaStn 10" VC 785 fr* 785 fr* 1968 March 1984
P-16 | 500, 700 3" PVC 170 ft 110 ft* 1968 July 1982
Areas
P-17 559 4" Pyrex Glass 1130 ft® 135 ft* 1968 July 1982
P-18 559 275" Tef 150 ft® 17 fu(M)" 1968 July 1982
P-19 707 3" SS 603 ft° 147 ft* 1968 March 1984
P-20 | 700 Area 3" 8§ 499 ft° 475 ft* 1968 March 1984
P-21 774 3" SS 386 ft° 310 ft* 1952 March 1984
P-22 771 6" CI 1205 ft 83 ft* 1966 May 1982
P-23 771 10" FI 410 ft* 410 fe* 1969 May 1982
P-24 ! 6 CI 306 ft* 295 ft* 1966 May 1982
P-25 | 700 Area 3" CI and St 562 fr* 495 ft* 1972 May 1982
P-26 | 700 Area 2-15"PVC 2750 ft® 1400 ft* 1972 Late 1970s
P-27 774 2-3"8S 185 ft ea® 124 ft ea* 1968 Active(?)
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TABLE 2.1
OPWL PIPELINES
(Continued)
PIPE | BLDG OR | CONFIGURATION! | TOTAL | OUTDOOR YEAR DATE
AREA LENGTH | LENGTH? INSTLD ABANDONED
P-28 | 700 Area 2-3"8S 128 ft ea* | 128 ft ea" 1972 Active(?)
P-29 | 700 Area 4" SS 197 ft* 130 ft* 1952 Active(?)
P-30 777 4" Stl 667 fi* 70 ft* 1957 October 1982
P-31 | 771, 774 1" sdt 167 ft 170 ft* 1952 1972
P-32 776 6" St 907 ft* 115 ft* 1957 December 1982
P-33 | 700 Area 3" Sl 140 ft* 140 ft* 1966 1972
P-34 | 700 Area 3" Sil 198 ft* 198 f1* 1952 March 1984
P-35 | 700 Area 2-3" St 142 fr* 142 fi* 1952 Active(?)
P-36 { 700, 900 3" PVC and SS 599 fe* 513 ft 1965 December 1982
. Areas
P-37 | 700,900 | 3" Stl, PVCand VC | 1449 fi* 1350 fr* 1957 December 1982
Areas
P-38 | 700, 900 10" PVC and VC 800 ft® 688 ft* 1952 December 1982
Areas
P-39 | 900 Area 6" VC 1817 ft* 1755 fi* 1957 December 1982
P-40 | 900 Area 6" FI 232 ft* 232 ft* 1972 December 1982
P-41 | 700 Area 3" VC 1537 ft* 485 ft* 1957 December 1982
P-42 | 700 Area 3" S8 213 fi 188 ft* 1957 December 1982
P-43 | 700 Area 3" Stl 100 fr* 100 ft* 1952 December 1982
P-44 | 700 Area 3" Su 135 ft* 135 ft* 1952 December 1982
P-45 | 700 Area 6" VC 130 ft* 130 f¢* Unknown Actve(?)
P-46 | 700 Area 3" Sl 142 ft* 142 ft* Unknown Unknown
P-47 | 700 Area 3" CA 135 ft* 135 ft* Unknown Active(?)
P-48 | 700 Area Unknown 193 fi° 6s fr* Unknown Unknown
P-49 | 700, 900 8" CI 85 fr* 85 ft* Unknown Unknown
Areas
P-50 | 900 Area 8" CI 105 ft° 55 fi* Unknown Unknown
P-51 778 4" and 6" BI 170 ft° o 1957 1978
. P-52 443 4" (unk matenal) 280 ft° o° Unknown Unknown
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TABLE 2.1

OPWL PIPELINES
(Continued)
PIPE | BLDG OR | CONFIGURATION' | TOTAL DATE
AREA LENGTH | LENGTH? ABANDONED

P-53 2" 8§ 78 ft® 65 ft*

P-54 881 3" 8§ 138 ft* 138 ft* 1952 Unknown

P-55 881 4" or 6" SS 158 ft* 75 ft* 1952 Unknown

P-56 | 771,774 3 - 1" Plas 170 ft* 170 ft* Unknown Unknown
2 - 2" Plas

P-57 122 4" CI 112 ft* 112 ft* 1952 Unknown

1 Pipe Construction Matenialg

FI Fiberglass

PVC  Polyvinyl Chlonde
CA Cement-Asbestos
SaSt  Saran-lined Steel
Cl Cast Iron

SS Stainless Steel

BI Black Iron

Sd Steel
Plas Plastic
Tef Teflon

Poly  Polyethylene
vC Vinfied Clay

2 Outdoor length ndicates the total pipe length exclusive of portions beneath building foundations

a Pipe length measured from Site Utility Location Maps
b Pipe length given in 1988 OPWL Closure Plan (DOE, 1988)
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TABLE 2.2
OPWL TANKS
TANK | BLDG' NO CONST | CONST | VOL (gal) | YEAR |STATUS*
TANKS | TYPE? | MATL?® INST
T-1 122 1 UG SS 800 1955 |{Removed (Jan 1984)
T-2 441 1 UG Conc 3,000 1952 | Abandoned (June 1982)
T-3 441 (429) 2 1-UG | UG-Conc | UG-3,000 | 1952 [Abandoned (June 1982)
1-AGl | AG-Sd | AG-3,200
T-4 447 3 FS Conc 60 ea 1962 | Active'
T-5 444 2 AG1 Su 4,000 ea | 1952 |Actve®
T-6 444 2 FS Conc 500 & 300 | 1952 | Active'
T-7 559 (528) 2 AG2 Sd 2,000 ea 1969 [ Active®
T-8 771 (728) 2 UG Conc 25,000 ea | 1952 |Plenum deluge®
T-9 | 776 (730) 2 UG Conc | 22,500 ea | 1955 |Plenum deluge®
‘ T-10 | 776 (730) 2 UG Conc 4,500 ea 1955 | Abandoned (Dec 1982)
T-11 | 707 (731) 2 SU Conc 2,000 ea 1959 | Actve*
T-12 N/A N/A N/A N/A N/A N/A |Invalid tank location
T-13 774 1 SU Conc 600 1952 | Abandoned (1972)
T-14 774 1 UG Conc 30,000 1952 | Abandoned (Nov 1989)
T-15 774 2 UG Conc 7,500 ea 1969 [Removed (1972)
T-16 774 2 UG Conc 14,000 ea | 1952 | Abandoned (Nov 1989)
T-17 774 4 UG Conc 2-3,750 1969 |Removed (1972)
2-7,500
T-18 778 1 suU Conc Unknown | Unk |Abandoned (1982?7)
T-19 779 2 SU Conc 1,000 ea | 1964 |Plenum deluge’
T-20 779 2 SuU Conc 8,000 ea 1964 | Abandoned (Dec 1982)
T-21 | 886 (828) 1 FS Conc 250 1963 | Abandoned (1978)
T-22 | 886 (828) 2 AG2 SS 250 ea 1963 | Abandoned (1978)
T-23 865 1 9] Conc 6,000 1979 | Abandoned (May 1982)
T-24 | 881 (887) 7 AG2 S 2,700 ea 1952 | Actve®
T-25 883 2 AG1 Su 750 ea 1952 | Active®
T-26 883 3 AGl1 Sd 750 ea 1965 | Active®
T-27 881 1 AGl sd 500 Unk |Removed (July 1989)

RFPawvT2.2
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TABLE 2.2
OPWL TANKS
(Continued)
TANK CONST | VOL. (gal) | YEAR
T-28 889 1,000 Active* ‘
T-29 | 774 (207) 1 0oG Sd 200,000 1952 | Abandoned (1987)
T-30 | 707 (731) 1 SU Conc 23,111 1959 | Active®
T-31 N/A N/A N/A N/A N/A N/A |Invald tank location
T-32 | 881 (887) 1 SU Conc 131,160 1952 | Active®
T-33 N/A N/A N/A N/A N/A N/A |Invahd tank location
T-34 N/A N/A N/A N/A N/A N/A |Invahd tank location
T-35 N/A N/A N/A N/A N/A N/A |Invahd tank location
T-36 771C 1 su st 500 1965 | Abandoned (1984)
T-37 771C 1 SuU Conc 500 Unk | Abandoned (19847)
T-38 779 1 AG2 sd 1,000 Unk | Active®
T-39 881 4 AGl1 s 250 ea 1952 {Removed (1975)

1 Building numbers 1n parentheses are process waste pits adjacent to production buildings

2 Tank types
FS

SU
UG
AG1
AG2
oG

Floor Sump (used for spill control)
Sump (open-top or covered)
Underground (sealed, permanently closed top)
Above-Grade

Above-Grade 1n sump

On-Grade

3 Tank matenals

SS
Su
Conc

RFPawvl2.2
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TABLE 2.2
OPWL TANKS
{Continued)

4 Active tank categornies (as marked)

Incidental spill control, not RCRA-permutted

RCRA-permitted process waste tank

90-day transuranic waste tank

Converted to the RFP plenum fire deluge system as a firewater catch tank
Secondary containment for RCRA-permitted waste tank

oo o

.
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TABLE 2.3

POTENTIAL OPWL INTERACTIONS WITH OTHER RFP OPERABLE UNITS

PIPE | LOCATION' | POTENTIAL INTERACTION WITH OTHER OUs?
—

P-1 E2 P-1 1s partially within IHSS 148 (Waste Spills), OU13 148 targets nitrate and
radionuchide contammation around Bmiding 123, including possible leaks from
P-1~% The IAG® specifies a surface radiauon survey and analysis of soil
boring samples for various radionuclides at 148.

P-2 E2 Beneath Building 123; see P-1 comments
P-3 E2 West end 1s within THSS 148, see P-1 comments
P-4 E2-E5 West end terminates at OPWL tank location T-3, which is also IHSS 122

(Underground Concrete Tank), OU13 122 targets suspected leaks from T-3%°
The IAG specifies a surface radiation survey and analysis of soil boring
samples for HSL volatiles, vanious radionuclides and mitrate at 122 This
Work Plan proposes that IHSS 122 be incorporated 1nto OU9

Fuel o1l from IHSS 129 (Ol Leak), OU10, possibly affects P-4 near 1ts
mtersection with pipe P-5 north of Building 444

A 120 ft section immediately west of 7th St (including the known P-4 leak
area north of Building 663) 1s overlain by ITHSS 117 3 (Chemical Storage,
South Site), OU13 117 3 was used for storage of pallets, cargo containers,
new drums, and possibly nonradioactive chemicals™®. The IAG specifies a
soil gas survey of 117 3, with soil borings and alluvial momitoring wells where
the survey detects contamination

A 50 ft section beneath 8th St 1s overlain by ITHSS 162 (Radioactive Site #2 -
700 Area), OU14 162 targets several radioactive hotspots detected in 1974 in
the pavement of 8th St~® The IAG requires that these hotspots be located,
presumably by a surface radiation survey

P-5 E3, F3 South end of outdoor section 1s within IHSS 157 2 (Radicactive Site - South
Area), OU12 157 2 argets suspected uranium and beryllium contamination
around Building 444*® The IAG specifies a surface radiation survey and
analysis of soil boring samples for HSL volatiles, various radionuchdes and
beryllam at 157 2

P-6 ES, FS A 100 ft secion NW of Building 881 1s wathin THSS 164 1 (Radioactive Site
#2 - 800 Area, Concrete Slab), OU14. 164 1 targets suspected radioactive
contamination from a concrete slab which was demolished and removed from
the site 1n 1958~® The IAG specifies a surface radiation survey and analysis
of soil boring samples for HSL volatiles, HSL semi-volatiles and various
radionuchides at 164 1
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PIPE | LOCATION' |POTENTIAL INTERACTION WITH OTHER OUs?

P-7 FS Outdoor section south of Building 881 1s possibly within IHSS 177 (Building
885 Drum Storage Area), OU1S, and may also be affected by hydrocarbon
contamination from IHSS 107 (Hillside O1l Leak), OUl. Numerous monitor-
g wells and boreholes have been completed downgradient of P-7 1n conjunc-
tion with the 881 Hillside RI.

P-8 F5 P-8 parallels and 1s immediately adjacent to P-7, see P-7 comments
P-9 ES None
P-10 ES None

P-11 DS, ES North end terminates at IHSS 147.1 (Process Waste Leaks - Maas Area),
OU12 147 1 targets suspected process waste line leaks, possibly including
leaks from P-11*® The IAG specifies analysis of soil boring samples for HSL
volatles, nitrate, and varnious radionuclides and metals at 147 1 This Work
Plan proposes that IHSS 147 1 be incorporated into OU9.

P-12 D5 South half 1s withain THSS 147 1 (Process Waste Leaks - Maas Area), OU12
147 1 targets suspected process waste line leaks from P-12 and/or P-13%® The
IAG specifies so1l borings along the pipe alignment drilled on 20 ft centers to
a depth § ft below the pipe invert. Soil samples from the borings are to be
analyzed for HSL volanles, nitrate, and various radionuchdes and metals This
Work Plan proposes that IHSS 147 1 be incorporated mnto OU9

North end terminates at IHSS 123 2 (Onginal Valve Vault 7 Location), OUS, a
site of known historical process waste leaks* * The IAG specifies a surface
radiation survey and analysis of soil boring samples for HSL volatiles, various
radionuchides, beryllium, nitrate and fluonde at 123 2 This Work Plan
proposes that IHSS 123 2 be incorporated into OU9

North end 1s also within THSS 150 5 (Radioactive Liquid Leaks West of
Building 707), OU8 150 5 targets suspected process waste leaks from
pipelines beneath the area~® The IAG specifies a surface radiation survey and
analysis of soil boring samples for HSL volaules and various radionuclhides,
metals and 1morganic compounds at 150 5

P-13 DS P-13 parallels and 1s immediately adjacent to P-12, see P-12 comments
P-14 Cs Southwest end 1s within IHSS 150 5 and terminates in IHSS 123 2, see P-12
comments
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P-15 C5 South end 1s within IHSS 150 5 and terminates 1n IHSS 123 2; see P-12
comments,

|

East-west section between Buildings 707 and 778 possibly 1s affected by IHSS
118 2 (Muluple Solvent Spilis), OU8, 118.2 targets suspected releases from
an aboveground carbon tetrachloride tank on the north side of Building 707%®,
The IAG specifies a soil gas survey and analysis of soil boring samples for
HSL volatiles and vanous radionuclides at 118.2

P-16 C4, C5 A 50 ft section beneath 8th St 1s within IHSS 162 (Radioactive Site #2 - 700
Area), OU14 162 targets several radioactive hotspots detected in 1974 1n the
pavement of 8th St* * The IAG requires that these hotspots be located,
presumably by a surface radiation survey

. P-17 C4 THSS 159 (Radioactive Site - Building 559), OUS, targets historical leaks from
the secuon of P-17 immediately east of Building 559** The IAG specifies a
surface radiation survey and analysis of soil boring samples for HSL volatles
and various radionuclides and metals at 159. This Work Plan proposes that
IHSS 159 be incorporated into OU9

P-18 C4 IHSS 197 (Scrap Metal Sites), OU16, 1s just west of P-18, but 15 not expected
to be a significant source of contamnation*

P-19 Cs5, DS None
P-20 BS, C5 None
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(Continued)

|
P-21

PIPE 7 LOCATION' |POTENTIAL INTERACTION WITH OTHER OUs?

BS

North end 1s within THSS 150.3 (Radioactive Liquid Leaks Between Buildings
771 and 774), OU8 150 3 targets suspected leaks from various OPWL pipes
and tanks*®, possibly including P-21. The IAG specifies a surface radiation
survey and analysis of soil boring samples for HSL volatiles and vanous
radionuclides, metals and wnorganic compounds at 150.3

P-21 terminates at OPWL tank locations T-15 and T-17, which are also IHSS
146 (Concrete Process Waste Tanks), OU8 The six tanks at this site were
removed 1n 1970 Numerous process waste releases reportedly occurred from
the tanks while they were in service®. The IAG specifies a surface radiation
survey and analysis of soil boring samples for HSL volatiles, HSL semi-
volatiles, and various radionuclides, metals and inorganic compounds at 146
This work Plan proposes that IHSS 146 be incorporated into OU9

South end 18 within IHSS 137 (Cooling Tower Blowdown, Building 774),
OUS8 137 targets suspected cooling tower blowdown water spills, which may
have contained chromate*® The IAG specifies analysis of soil boring samples
for total chromium at 137

P-22

BS

Most of P-22 1s within THSS 150 1 (Radioactive Liquid Leaks North of
Building 771), OU8 150 1 targets process waste leaks and numerous other
historical releases immediately north of Building 771 The IAG specifies a
surface radiation survey and analysis of soil boring samples for HSL volatiles
and varnious radionuclhides, metals and inorgamc compounds at 150 1

P-22 terminates at OPWL tank location T-8, which 1s also IHSS 126 (Out-of-
Service Process Waste Tanks), OU8 126 targets suspected leaks from the two
process waste tanks at T-8*® The IAG specifies analysis of soil boring
samples for HSL volatiles, various radionuclides, berylium and nitrate at 126
An alluvial ground water monitoring well north of IHSS 126 1s also specified
This Work Plan proposes that IHSS 126 be incorporated mto OU9

P-23

B4, BS

Section north of Building 771 1s within ITHSS 150 1 and terminates at IHSS
126, see P-22 comments

South end of the section west of Butlding 771 1s within IHSS 150 2 (Radioac-
tive Liquid Leaks West of Building 771), QU8 150 2 targets releases from
past fires in Buildings 771 and 776, including a 1957 fire which radioactively
contaminated the area southwest of Building 771* * The IAG specifies a
surface radiation survey and analysis of soil boring samples for HSL volatiles
and vanious radionuclides, metals and morganic compounds at 150 2
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P-24 BS P-24 1s within JHSS 150.1 and terminates at IHSS 126; see P-22 comments

P-25 BS Section of P-25 1s within THSS 150.3 (Radioactive Liquid Leaks Between
Buildings 771 and 774), OU8. 150 3 targets leaks from various OPWL pipes
and tanks*®, possibly including P-21 The IAG specifies a surface radiation
survey and analysis of soil boring samples for HSL volatles and various
radionuclides, metals and inorganic compounds at 150.3

The southernmost section of P-25 1s within IHSS 127 (Low-Level Radioactive
Waste Leak), OU8 127 targets a reported release from the process waste line
between Buildings 774 and 995 (most likely P-28 or P-29)*® The IAG
specifies a surface radiation survey and analysis of soil boring samples for
various radionuchides and nitrate at 127 This Work Plan proposes that [HSS
127 be incorporated into OU9

P-26 BS, B6 THSS 149 (Effluent Pipe), OUS targets a 1980 leak from P-26 just east of
Building 774, near the west end of the pipe~®. The IAG specifies a surface
radiation survey and analysis of soil boring samples for HSL volatiles, nitrate,
and various radionuclides and metals at 149 This Work Plan proposes that
THSS 149 be incorporated into OU9

Most of P-26 1s immediately north (downgradient) of IHSS 101 (Solar Evapo-
ration Ponds), OU4, and most likely 1s affected by contamination from the
ponds,

P-27 BS North end terminates at OPWL tank locations T-14 and T-16, which are also
THSSs 124 (Radioactive Liquid Waste Storage Tanks), OU10, and 125 (Hold-
ing Tank), QU8 IHSSs 124 1 and 125 are the same tank THSSs 124 and 125
target releases from three process waste tanks on the east side of Building 774
The IAG specifies a surface radiation survey and analysis of soil boring
samples for HSL volatiles, HSL semi-volatiles, and varnious radionuchdes,
metals and mmorganic compounds at 125 Two alluvial ground water monitor-
g wells downgradient of IHSS 125 are also specified  This Work Plan
proposes that IHSSs 124 and 125 be incorporated into QU9

P-28 BS P-28 1s within THSS 127 (Low-Level Radioacuve Waste Leak), OU8 127
targets a reported release from the process waste line between Buildings 774
and 995 (most likely P-28 or P-29)*®. The IAG specifies a surface radiation
survey and analysis of soil boring samples for various radionuciides and
nitrate at 127 This Work Plan proposes that IHSS 127 be incorporated into
ou9
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l P-29 BS South end 1s within IHSS 127; see P-28 comments W

North end terminates at OPWL tank locations T-14 and T-16; see P-27
comments

P-30 BS, CS5 North end terminates at OPWL tank locations T-9 and T-10, which are also
THSS 132 (Radioacuve Site #4 - 700 Area), OU8 132 targets suspected leaks
from these tanks“®. The IAG specifies analysis of soil boring samples for
nitrate and various radionuclides at 132, This Work Plan proposes that THSS
132 be incorporated into OU9

North end also terminates at IHSS 131 (Radioacuve Site #1 - 700 Area),
OU14, 131 targets an area north and/or west of Building 776 (the precise
location has not been determined) contaminated by plutonium during a 1969
fire® The IAG specifies analysis of soil boring samples for various radio-
nuchdes at 131.

P-31 BS P-31 1s within 150 3 (Radioacuve Liquid Leaks Between Buildings 771 and
774), OU8 150 3 targets histoncal leaks from various OPWL tanks and pipes,
including a leak 1in 1971 resulting from excavation of P-31 and P-56 during
construction activities* ®* The IAG specifies a surface radiation survey and
analysis of so1l boring samples for HSL volatiles and vanous radionuchdes,
metals, and inorganic compounds at 150.3.

P-32 BS, C5 North end terminates within JHSSs 131 and 132, see P-30 comments

East-west section between Buildings 776 and 778 1s within IHSS 150 7
(Radioactive Liquid Leak South of Building 776), OUS. 150.7 targets an area
contaminated by plutonium during a 1969 fire in Building 776%® The IAG
specifies a surface radiation survey and analysis of so1l boring samples for
HSL volatiles and various radionuchides, metals, and inorganic compounds at
1507

P-33 BS5 None
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f
P-34 BS North section 1s within IHSS 150 3; see P-31 comments.

Overlain 1n part by OPWL tank locations T-15 and T-17, which are also THSS
146 (Concrete Process Waste Tanks), OU8 The six tanks at this site were
removed in 1970 Numerous process waste releases reportedly occurred from
the tanks while they were 1n service™®, The IAG specifies a surface radiation
survey and analysis of soil boring samples for HSL volatiles, HSL semu-
volatiles, and various radionuclides, metals and morganic compounds at 146.
This Work Plan proposes that IHSS 146 be incorporated into OU9

P-35 BS West end terminates at IHSS 127 (Low-Level Radioactive Waste Leak), OUS,
127 targets a reported process waste release from the process waste line
between Buildings 774 and 995%°. The IAG specifies a surface radiation
survey and analysis of soil boring samples for vartous radionuchides and
nitrate at 127 This Work Plan proposes that IHSS 127 be wncorporated into
ou9

East end terminates at Pond 207-C of IHSS 101 (Solar Evaporation Ponds),
OU4 101 targets known releases of mtrates and other chemical contaminants
from the ponds>® These releases most lhikely have affected soils around the
east end of P-35

P-36 BS, B6 P-36 les along the south side of Pond 207-C and terminates at Pond 207-A of
IHSS 101 (Solar Evaporation Ponds), OU4 Releases of nitrates and other
chemical contaminants from the ponds most likely have affected soils around
the east end of P-36, and possibly also along the section south of 207-C,
although ground water flow 1s towards the ponds from this location

P-37 | BS, B6, C5, |East end terminates within IHSSs 131 and 132, see P-30 comments
C6

Sections of P-37 are immediately west and south of Ponds 207-A and 207-B of
IHSS 101 (Solar Evaporation Ponds), OU4 Releases of nitrates and other
chemical contaminants from the ponds may have affected soils along these
sections, although ground water flow 1s towards the ponds from these loca-
tions

A section of P-37 south of Building 779 1s within IHSS 150 6 (Radioactive
Liqmd Leak South of Bulding 779), OU8 150 6 targets radioactive contam-
nation from a 1969 waste drum leak 1n Building 779%® The IAG specifies a
surface radiation survey and analysis of soil boring samples for HSL volatiles
and various radionuchdes, metals, and morganic compounds at 150 6
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P-38 BS, B6, C6 | A section of P-38 lies immediately west of Pond 207-A of IHSS 101 (Solar
Evaporation Ponds), OU4 Releases of nitrates and other chemical contami-
nants from the ponds may have affected soils along this section, although
ground water flow 15 towards the ponds from this location.

P-39 C6-C8 A secuon of P-39 hes immediately south of IHSS 101 (Solar Evaporation
Ponds), OU4 Releases of nitrates and other chemical contaminants from the
ponds may have affecied soils along this section of P-39, although ground
water flow s towards the ponds from this location

A section of P-39 15 immediately south of IHSS 176 (S&W Contractor Storage
Yard), OU'10 Detailed imnformation about 176 18 not given 1n available
references

P-40 C7, C8 East end terminates at Pond B-2 of IHSS 142 (Retention Ponds), OU6é Past
studies of the holding ponds have documented radionuclide accumulation
(primanily plutonium) in bottom sediments™® The IAG specifies analysis of
sediment and water samples for HSL volatiles, HSL semi-volatiles, various
radionuchdes and metals, and nitrate at 142

P-41 BS, B6, C6 | West end of east-west section terminates within JHSSs 131 and 132, see P-30
comments,

South end of north-south section between Buildings 777 and 779 1s possibly
affected by low-level radioactive contamination from IHSS 144 (Sewer Line
Break), OUS 144 targets suspected radioactive contamination from a sanmitary
sewer line break*"®

P-42 BS, C5 South end between Buildings 777 and 779 1s possibly affected by low-level
radiocactive contamination from JHSS 144 (Sewer Line Break), OU8 144
targets suspected contamination from a sanitary sewer line break™®

P-43 BS THSS 137 (Cooling Tower Blowdown, Building 774) 1s immediately west of P-
43 Possible cooling tower blowdown water releases from this site may have
contaminated sotls around P-43 with low levels of chromate™®

P-44 BS P-44 parallels and 1s immediately adjacent to P-43, see P-43 comments

P-45 BS None

P-46 BS P-46 parallels and 1s immediately adjacent to P-35, see P-35 comments

pP-47 B6 P-47 1s entrely within IHSS 101 (Solar Evaporation Ponds), OU4 Soils
;g;rg::n:hng P-47 have most likely been contaminated by releases from the
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P-48 1s entirely within IHSS 101, see P-47 comments.
P-49 B6 P-49 1s entirely within IHSS 101, see P-47 comments
P-50 B6 P-50 1s entirely within IHSS 101, see P-47 comments
P-51 Cs None (inside Building 778)
P-52 E3 None
P-53 FS P-53 parallels and 1s immediately adjacent to P-7; see P-7 comments
P-54 FS N end terminates at JHSS 145 (Sanitary Waste Line Leak), OUl. 145 targets
an area of possible low-level radioactive contamination from a 1981 sewer line
leak at the SW corner of Building 881%® The draft OU1 Phase III RI/FS
Work Plan indicates that no hazardous or radioactive contaminants were
released as a result of this leak, and that no further investigation of the site 1s
necessary
P-55 FS P-55 parallels and 1s immediately adjacent to P-7, see P-7 comments
P-56 BS P-56 parallels and 1s immediately adjacent to P-31, see P-31 comments
P-57 E2 East end terminates at JHSS 148 (Waste Spills), OU13 148 targets nitrate and
radionuclide contamination around Building 123%® The IAG specifies a
surface radiatton survey and analysis of soil boring samples for various
radionuchides at 148
TANK | LOCATION' |POTENTIAL INTERACTION WITH OTHER OUs?
T-1 E2 None
T-2 E2 T-2 and T-3, a single, interconnected group of tanks, are also ITHSS 122
(Underground Concrete Tanks), OU13 122 targets suspected leaks from T-2
and T-3*® The IAG specifies a surface radiation survey and analysis of soil
boring samples for HSL volatiles, nitrate, and various radionuchdes at 122
This Work Plan proposes that IHSS 122 be incorporated mnto OU9
T-3 E2 T-2 and T-3 are a single, interconnected group of tanks, see T-2 comments
T-4 F3 T-4 1s mside Building 447, which 1s within IHSS 157 2 (Radioactive Site,
South Area), OU12 157 2 targets contaminated soils around Building 447%®
The IAG specifies a surface radiation survey and analysis of soil boring
samples for HSL volatiles, beryllium, bis (2-ethylhexyl) phthalate, and
vanious radionuchdes at 157 2
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TANK | LOCATION!
T-5 T-5 18 msxde Building 444, which 1s wnhm IHSS 157.2 ; see T—4 comments
The T-5 tanks are active, permitted RCRA waste units.

T-6 E3 T-6 1s inside Building 444, which 18 within IHSS 157.2, see T-4 comments

T-7 C4 THSS 159 (Radioactive Site - Building 559), OUS8, 1s immediately north of T-
7 159 targets process waste leaks from pipelines on the east side of Build-
ing 559%° These pipelines transferred process waste to T-7 from 559 The
IAG specifies a surface radiation survey and analysis of soil boring samples
for HSL volatles and various radionuclides and metals at 159 This Work
Plan proposes that IHSS 159 be incorporated into OU9,

T-8 BS T-8 1s also IHSS 126 (Out-of-Service Process Waste Tanks), OU8. 126
targets suspected leaks from T-8%° The IAG specifies analysis of soil
boring samples for HSL volatles, various radionuchdes, beryllium and nitrate
at 126 An alluvial ground water monitoring well north of the 126 site 1s
also specified This Work Plan proposes that IHSS 126 be incorporated into

ou9
T-9, BS T-9 and T-10 are also IHSS 132 (Radioactive Site #4 - 700 Area), OU8 132
T-10 targets suspected leaks from T-9 and T-10%* The IAG specifies analysis of

so1l boring samples for nitrate and various radionuchdes at 132 This Work
Plan proposes that IHSS 132 be incorporated into OU9

T9 and T10 are possibly located within IHSS 131 (Radioactive Site #1 - 700
Area), OU14 131 targets an area north and/or west of Building 776 (the
precise location has not been determined) contaminated by plutonium during
a 1969 fire*® The IAG specifies analysis of so1l boring samples for various
radionuchdes at 131

THSS 118 1 (Muluple Solvent Spills West of Building 730), OUS, 1s located
immediately west of the building which houses T9 and T10. 118 1 1s the
former location of an underground carbon tetrachlonide storage tank which
may have leaked during its operaung history The tank was removed
1981%® The IAG specifies a so1l gas survey of 118 1, with soil borings
where the survey detects contamination

T-11, Cs None (T-11 and T-30 are active, permitted RCRA waste units)
T-30
T-12 BS Not a valid OPWL tank location
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l
T-13 BS T-13 1s located 1nside Building 774 IHSS 215 (Units 55 13 - 55 16, Tanks
T40, T66, T67, and T68), OU1S, targets three process waste tanks east of
774 (T66, T67, and T68, see T-14, T-16 comments below) as well as a
fourth tank (T40) at an unknown location inside 774 It 1s possible that T40
18 T-13 or 1s located near T-13, More detailed information about IHSS 215
1s not given 1n available references.
T-14, BS T-14 and T-16 consist of three mactive process waste tanks (designated T66,
T-16 T67, and T68) located on the cast side of Building 774 Two other IHSSs
also address these tanks IHSS 124 (Radioactive Liqmid Waste Storage
Tanks), OU10, 1s compnised of three subparts (124.1, 124.2, and 124.3)
which target T66, T67, and T68, respectively IHSS 125 (Holding Tank),
OUS, also targets tank T66 This Work Plan proposes that IHSSs 124 and
125 be incorporated into OU9
T-15, BS T-15 and T-17 are also IHSS 146 (Concrete Process Waste Tanks), OU8
T-17 146 targets releases from the six former process waste tanks which were
removed 1n 1972%® The IAG specifies a surface radiation survey and
analysis of so1l boring samples for HSL volatiles, HSL semi-volatiles, and
various radionuclides, metals and inorganic compounds at 146, This Work
Plan proposes that IHSS 146 be incorporated 1into QU9
T-18 C5 None
T-19, Cs None
T-20,
T-38
T-21, ES THSS 164 2 (Building 886 Radioactive Spills), OU14, targets uramum
T-22 contamination 1n soil around and beneath Building 886*® 164 2 appears on
location maps to focus on the eastern side of 886, whereas T-21 and T-22 are
immediately west of 886 The IAG specifies a surface radiation survey and
analysis of soil boring samples for HSL volatiles, HSL semi-volatiles and
vanous radionuclides at 164 2
T-23 ES Both T-23 and IHSS 179 (Bulding 865 Drum Storage Area), QU15, are
inside Building 865 Available references do not give the exact location of
THSS 179 or other detailed information about the site.
T-24, F5 T-24 and T-32 are possibly affected by IHSSs 106 (Outfall) and 107 (Hill-
T-32 side Onl Leak), OUl Numerous monitoring wells and boreholes have been
completed 1n the vicinity of T-24 and T-32 1n conjunction with the 881
Hillside RI T-24 and T-32 are active, permitted RCRA waste umts
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I TANK | LOCATION! [POTENTIAL INTERACTION WITH OTHER OUs?

T-25, E5 T-25, T-26, and THSS 180 (Building 883 Drum Storage Area), OU15, are
T-26 mside Building 883 Available references do not give the exact location of
180 or other detailed information about the site T-25 and T-26 are active,
permitted RCRA waste umits
T-27 ES T-27 1s immediately adjacent to T-21 and T-22, see T-21, T-22 comments
T-28 E5 None
T-29 BS Chromate contamination related to IHSS 137 (Cooling Tower Blowdown,
[ Building 774), OUS8, may affect soils on the northwest side of T29.
T-31 C7 Not a valid OPWL tank location
\ T-33, C4 Not valid OPWL tank locations
. T-34
T-35 C4 T-35 1s located inside Building 528 IHSS 159 (Radioactive Site - Building
559), OU8, immediately north of 528, targets leaks from pipelines which
transferred process waste from 559 to 528%® The IAG specifies a surface
radiation survey and analysis of soil boring samples for HSL volatiles and
| various radionuchides and metals at 159 This Work Plan proposes that IHSS
| 159 be incorporated mto QU9
T-36, BS None
T-37
T-39 F5 Both T-39 and IHSS 178 (Building 881 Drum Storage Area), OU1S, are

mside Building 881 Available references do not give the exact location of
178 or other detailed information about the site

1 See Plate I, Oniginal Process Waste Lines Location Map

2 RFP Operable Umts have been designated as follows (DOE, 1991a)

1010))]
ou2
ous
ou4
ous
oue6
ou7

. Oous

RFPawvT2.3

881 Hillside OU9 Ongmal Process Waste Lines (OPWL)
903 Pad OU10 Other Outside Closures (O0OC)
Off-Site Releases OUll West Spray Field

Solar Ponds OU12 400/300 Area

Woman Creek OU13 100 Area

Walnut Creek OU14 Radioactive Sites

Present Landfill OU15 Inside Building Closures

700 Area OU16 Low Priority Sites
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3 Rocky Flats Interagency Agreement (DOE, 1991a)

References

a DOE, 1986a

b Rockwell International, "Appendix I RCRA 3004(u) Waste Management Umts, Volume 1,"
CODO78343407, Revision 0, 17 October 1986
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TABLE 2.4

RFP IHSSs TARGETING KNOWN OR SUSPECTED OPWL RELEASE SITES

v s [ ovwe |

Description

Abandoned OPWL tank behind Building

Building 559

Underground Concrete 122 13
Tank(s) 441
Valve Vault West of 1232 8 Site of OPWL valve vault (oniginal valve
Building 707 vault #7) removed 1n March 1973
Radioactive Liquid 124 8 Three abandoned OPWL tanks east of
Waste Storage Tanks Building 774, tank 66 (124.1), tank 67
(124.2), and tank 68 (124 3)
Holding Tank 125 8 Tank 66 east of Building 774, same tank
as IHSS 124.1
Out-of-Service Process 126 8 Two abandoned OPWL tanks (126.1 and
Waste Tanks 126 2) 1n process waste pit (Building 728)
north of Building 771
Low-Level Radioactive 127 8 OPWL pipeline between Buildings 774
Waste Leak and 995 broken duning construction activi-
ties near Building 774
Radioactive Site - 700 132 8 Four abandoned OPWL tanks 1n laundry
Area Site #4 waste pit (Building 730) north of Building
776
Concrete Process 146 8 Six removed process waste tanks (146 1 -
Waste Tanks 146 6) beneath the south wing of Building
774
Maas Area 1471 12 Muluple releases from OPWL pipeline
between Building 774 and 400/800 Areas
Effluent Pipe 149 8 OPWL pipeline between Building 774 and
Solar Ponds which leaked due to gasket
failure 1n July 1980
Radioactive Site - 159 8 Multiple releases from broken pyrex glass

OPWL pipelines beneath and around

Building 559

RFPawvT2 4
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TABLE 2.5 ‘

COMPARISON OF ROCKY FLATS ALLUVIUM HYDRAULIC PROPERTIES

Source Hydraulic Conductivity (cm/s)
Ground Water Assessment Plan Addendum - Draft 53x10*-21x10° ®
EG&G, 1990

Hydrogeological Characterization of the Rocky Flats Plant 1x10° ° r

Hydro-Search, 1985

Section E Ground Water Protection 7x10% €
Rockwell International, 1986
Draft Final Ground Water Protection and Monitoring Plan 6x10° ¢ J

EG&G, 1991

RCRA Part B Permit Application 7x10% ¢
DOE, 1987

Hydrology of a Nuclear-Processing Plant Site 1x10% ¢
Hurr, 1976

RCRA Post-Closure Care Permit Application 9x10°-4x10% ¢

DOE, 1988

Source Draft Final Rocky Flats Plant Geologic Characterization Report (EG&G, 1991¢)

Range of measurements in wells at three RFP RCRA-regulated units (West Spray Field, Solar Evaporation
Ponds, and Present Landfill)

b Estimate based on drawdown-recovery tests on three RFP wells and on observed physical properties of
Rocky Flats Alluvium

¢ Average of measurements from monitoring wells at vanous locations within RFP

d Average of measurements 1 wells at three RFP RCRA-regulated units (West Spray Field, Solar
Evaporation Ponds, and Present Landfill)
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TABLE 2.5

COMPARISON OF ROCKY FLATS ALLUVIUM HYDRAULIC PROPERTIES
(Continued)

¢ Estimate, apparently based on physical properties of Rocky Flats Alluvium and infiltration rate calculated
from one or more RFP monitoring wells

f Range of measurements from momtoring wells at various locations within RFP
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TABLE 2.6

OPWL WASTE STREAM CHARACTERIZATION

BUILDING FUNCTION

OPWL WASTE STREAM CHARACTERISTICS

122

Medical facility

Personnel decon water: bleach, soap, blood, hydrogen
peroxide, trace radionuchides from contaminated per-
sonnel

123

Health Physics analytical labo-
ratory--analysis of environ-
mental samples, bioassays

Acids HNO,, HF, H,50,, HCI, C,H,0,, HCIO,

Bases NH,OH, NaOH

Solvents:  Acetone, alcohols, cyclohexane, toluene,
xylenes, trusooctomine, ether

Rads: Vanous 1sotopes of Pu, Am, U, Cm

Metals Be (trace amounts)

Othérs. Ammonium thiocyanate, ethylene glycol,

possible trace PCBs from experimental
work No pesticides or herbicides

441

Analytical laboratory until
converted to offices 1n approx-
mmately 1961

No specific information available

443

Steam plant--produces steam
for heating and evaporator
operation

H,SO,, NaOH are only known wastes No metals,
radionuchides, oils, solvents, PCBs, pesticides, herbi-
cides

444

Machining, foundry, plating,
also contains a drum decon-
tammnation and cleanmng station

Acids H,PO,, HNO,, HC}, H,SO,, HF, H,CrO,,
oxalic, cyanic

Bases NaOH, KOH, NH,OH, CaOH

Solvents TCA, TCE, PCE, freon

Rads U-238 only

Metals Numerous, including Ag, Au, Cr (includ-
ing Cr*%), Ta, N1, Cd, Pt, Pb, T1, Zn, Cu,
Sn, W, Fe, Hg, Be (trace)

Others Fluonide, lubnicating oil, cutung oil, lathe

coolant (mix of o1l and CCl,) No PCBs,
pestucides, or herbicides.

447

Heat treatment (U chip roast-
ing), welding/foundry, storage

Oakite (cleaming compound), trace U from equipment
decon, Be, cutting o1l are only known wastes No
acids, bases, solvents, PCBs, pesticades, or herbicides.
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TABLE 2.6

OPWL WASTE STREAM CHARACTERIZATION

(Continued)

BLDG BUILDING FUNCTION

OPWL WASTE STREAM CHARACTERISTICS

559 Analytical laboratory--supports | Acids. HNO,, HCl, H,S0,, HF, H,CrO,
Pu recovery, foundry and Bases* NH,OH, NaOH, KOH
fabrication operations Solvents:  Acetone, CCl,, chloroform, 1,1,1 TCA,
TCE, freon
Rads Primarily Pu, with lesser amounts of Am,
U
Metals. Numerous metals used in preparation of
standards. Primary metals used include
Cu and Cr
Others Very shght chance of PCBs, pesticides, or
herbicides
707 1st floor Plutonium produc- Acids None identified
tion--machining, cast- Bases* None 1dentified
ing/foundry, assembly Solvents  CCl,, TCA, TCE, chloroethane, freon
2nd floor Utilities services Rads Pu, Am, U
Metals Pb, Be, Ta, Ca, L1
Others. Fluonde (from CaF,), chlonde (from
LiCl), machine oils, lubricating oil, lathe
coolant (mix of o1l and CCL,), ethylene
glycol No PCBs, pesticides, or herbi-
cides
77 Plutonium and uramum recov- | Acids HNO,, HC], H,SO,, H,PO,, HF, C,H,0,
ery--includes support laborato- | Bases NH,OH, NaOH, KOH, MgOH, CaOH
ry and Ektamatic photographic | Solvents  Cyclohexane, chloroform, xylene, tri-n-
processing octyl phosphine-oxide, PCE, TCA, TCE
Rads Various 1sotopes of Pu, Am, U (more U-
235 than U-238), very shght possibility
of trntium
Metals Pb, Hg, N1, Cr (including Cr*S), Ta, Ce,
Ta, Cu
Others No 2 and No 6 fuel o1, lubricating o1l

Shght possibility of PCBs No pesticides
or herbicides Photo lab wastes may have
included sodium sulfide, potassium sul-
fide, sodium sulfate, sodium acetate, am-
monium thiocyanate, alum, Photo-Flow
(trade name)
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TABLE 2.6
OPWL WASTE STREAM CHARACTERIZATION
(Continued)
rBLDG BUILDING FUNCTION OPWL WASTE STREAM CHARACTERISTICS ]
774 Process waste treatment facili- | Acids HNO,, H,S0,, HF
ty Bases NaOH, KOH
Solvents. Small amounts of various solvents
Rads Various 1sotopes of Pu, Am, U
Metals Fe, Cr (including Cr*%), Hg, Ni, Ta
Others Chlondes, small amounts of various oils
and grease. No PCBs, pesticides or herbi-
cides
776 Production and support acuvi- | Acids. None 1dentified
ties--pyrochemical Pu recov- Bases. None ident:fied
ery, utiliies, maintenance Solvents CCl,, TCA, TCE, toluene
Rads Various tsotopes of Pu and Am, tritium
(no U)
Metals Cd, Cr
Others Small amounts of machiming and lubrica-
tion oils. No PCBs, pesticides or herbi-
cides
777 Production and support acivi- | Same as Building 776
ties--machining, assembly,
support laboratones
778 Laundry Laundry water Detergent, Pu, Am, U
779 Research and development-- Acids HNO,, HCl, H,80,, H,PO,, HF, H,CrO,,
uses have included metallurgy, oxalic
photographic processing, var- | Bases NH,OH, NaOH, KOH, CaOH
ous analytical laboratories Solvents:  Alcohols, CCl,, toluene, xylenes, TCA,
TCE, PCE, acetone, chloroform, freon,
kerosene
Rads Primanly Pu and Am, very shight possi-
bility of U-238 No tritium
Metals Numerous metals from metallurgy work,
likely included Be, Cr, N1, Au, Cd, Pb,
Fe, Ag, Pt, T1, Ta, Zn, Cu, Sn, W, Mn,
Mg
Others Possible lubricating 011 No PCBs, pesti-
cides or herbicides
RFPawvT2 6 03112192
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TABLE 2.6
OPWL WASTE STREAM CHARACTERIZATION
(Continued)

BLDG BUILDING FUNCTION OPWL WASTE STREAM CHARACTERISTICS
865 Metallurgy research and devel- | Acids HNO,, HCl, HF, H,S0,, H,CrO,
opment Bases, NaOH, NH,OH
Solvents  Alcohols, acetone, TCE, possibly numer-
ous others
Rads’ U-238 only

Metals Numerous metals from metallurgy work,
likely included Be, Cr, N1, Pb, Pt, T, Ta,
Zn, Cu, Sn, W

Others Possible lubricating oi1l, hydraulic ozl No
PCBs, pesticides or herbicides

881 Ongnally an enriched uramuum | Acids HNO,, H;PO,, HF, H,SO,
(U-235) reprocessing facility Bases. NaOH, KOH

Converted to stamnless steel Solvents: CCl,, TCA, TCE, freon

machining between 1968 and Rads U, Pu, Am (no tritum); also possibly Np-
1983. Currently a general 237

analytical laboratory and offic- | Metals Hg, Cr, N1, Mo, Mn, Fe

es. Others Possible lubricating o011, grinding oil.

Very shght chance of PCBs. No pesti-
cides or herbicides

883 Metalworking Acids None 1dentified
Bases KOH
Solvents  TCA, possibly others
Rads U-235 and U-238 only

Metals Possible Be

Others Oakite (cleaning solution) may have been
used 1n past No PCBs, pesticides or
herbicides

886 Critical mass laboratory Laboratory soaps, janitorial cleaning fluids, U-235
(only) and possibly nitrates. No acids, bases, metals,
organic solvents or oils, PCBs, pesticides, or herbs-
cides

RFPawvT2 6 03112192



Final Phase I RFI/RI Work Plan for Manual: 21100-WP-OU9 01
Operable Unit 9 Section: 20,Rev 1
Original Process Waste Lines Page. 62 of 65
TABLE 2.6
OPWL WASTE STREAM CHARACTERIZATION
(Continued)
BLDG BUILDING FUNCTION OPWL WASTE STREAM CHARACTERISTICS J
889 Solid waste size reduction Acids Possible H,SO, from scrap batteries
facility Solvents: Paint solvents (trade names PASO, PESO)
Rads U-238 only
Metals Pb, Be
Others Detergents, soap, grease from cleaning

No PCBs, pesticides or herbicides.

Source RFP personnel interviews conducted from September 13 through October 1, 1991
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TABLE 2.7
RESULTS OF 1976 SOIL SAMPLING
OPWL AREA*

. NO, Pu®¥
' Sampling Location (ppm) (pCi/g)

32 feet north of NW comer of Building 663 62 0017

West of Building 884 and east of P-6 and P-9 110 0022

West of SW corner of Building 707 and east of P-12 54 0.065

Between Buildings 777 and 778, near where P-14 148 0218

enters Building 778

8 feet east of eastemmost edge of Tank 207 70 0.083

~30 feet north of northernmost edge of Tank 207 and 76 0824

~4 feet east of P-27 and P-28

Near intersection of P-24 and P-25, north of Build- 44 1523

ings 771 and 774

1989 background values for Rocky Flats Alluvium® 0 03(0 03)-
1143 0.01(0.02)¢

a Reference. Sunday, G, 1976, Appendix C herein
b EG&G, 1991d
¢ Background values include Pu*® and Pu?® Values 1n parentheses are counting uncertainties
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TABLE 2.8

Purpose

CALCULATION OF CONTAMINANT SPREAD FOR
PIPELINE RELEASE CONCEPTUAL MODEL

Estimate the likely imtal spread of contamination from an underground OPWL pipeline leak.

Assumptions

Leak Volume

Leak volume of 500 gallons

Contammant flow 1s lateral through pipe trench matenals

Infiltration 1nto native sod surrounding trench 1s negligible

Contaminant fully saturates trench fill matenial (1 ¢, effecuve porosity = actual porosity)
Affected trench cross secion =3 ft x 05 ft

Trench fill matenal properties *

- Dry weight = 115 Ib/ft®

- Water content = 10 percent by dry weight

- Porosity = 35 percent = 035 ft* per 1 0 f* fill

Conversion factors for water and process waste. 7.48 galfft’, 62 4 lb/f’

500 gal / 7 48 gal/fi’ = 66 8 ft*
Volume of Water 1n Trench Fill
Let weight of fill = X
Weight of water in fill = 10 percent of X = 0 1X
(Weght of fill) - (Weight of water) = (Dry weight of fill)
X -01X = 115 /i
X =1151b/f2 /09
X = 12778 Ibfft®
Weight of water = (0 1) (127 78 1b) = 12 78 1b/f®
Volume of water = 12 78 1b/ft’ / 62 4 1b/ft® = 0205 ft* water per 1 0 ft* fill

RFPawT2 8
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TABLE 2.8

CALCULATION OF CONTAMINANT SPREAD FOR
PIPELINE RELEASE CONCEPTUAL MODEL
(Continued)

Unsaturated (available) Porosity
(0.35 f* porosity / 1.0 fi* fill) - (0.205 f* water / 1.0 f* fill)

= 0.145 f* available porosity / 10 ft° fill
Length of Affected Trench Fill
(66 8 ft* iquid / 1 5 ft® cross section) / O 145 ft* available porosity = 307 ft

a Propernes obtained from 1988 OPWL Closure Plan (DOE, 1988)
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5.0 RCRA FACILITY INVESTIGATION/REMEDIAL INVESTIGATION TASKS

S1 TASK 1 - PROJECT PLANNING

Project planning for the implementation of the Phase I RFI/RI for OU9 will include numerous
activities 1n addition to tasks completed as part of this Work Plan Review of previous site
investigations, preliminary site charactenization, preliminary identification of potential ARARs and
the development of DQOs and a FSP have all been completed as part of this Work Plan and are
contained in Sections 2 0, 30, 4 0, and 7 O, respectively

Additional planning will be required to coordinate preparatory activities for OU9, other field
investigation programs occurning in the same vicimty, and to accommodate the special security
requirements within the Protected Area (PA) and health and safety concerns The complex nature
of the OPWL network and the degree of uncertainty regarding 1ts location in some areas will require
preparatory activities to (1) fully and accurately delineate the OPWL network, (2) better understand
areas of past releases, and (3) obtain information on construction activities that may have disturbed

soils surrounding the OPWL or remo+. | portions of the OPWL

Prior to RFI/RI field activities, newly generated data and historical data which has become avatlable
since preparation of this Work Plan will be compiled and evaluated (Section 72 4) There are
ongoing site mvestigation studies which may provide data relevant to the OU9 investigation The
HRR project has assembled a database and file of supporting documents that contain information
regarding past releases This database will be queried, and all releases related to the OPWL will
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be reviewed and used in the design of the FSP Personnel interviews will be conducted to augment
past release information and to 1dentify areas where construction activities have disturbed and/or
removed portions of the OPWL An OPWL site walk will be performed to provide additional location
and accessibility information In addition, personnel in facility operations will be contacted to inquire
about any additional information that may be available about OPWL structures and site conditions.
A detailed discussion of these additional data compilation activities 1s provided in Section 72 4

Field activities proposed for OU9 will be integrated with ongoing or proposed field activities for
other overlapping 1nvestigation sites to mmmmize redundancy and maximize efficiency The possible
overlaps between the OPWL and other RFP OUs are discussed in detail in Table 2 3

It 1s important to emphasize that project planning and coordination will be required throughout the

project duration as unforeseen developments occur

Two project planmng documents, including this Work Plan, have been prepared for the OU9 Phase I
RFI/RI as required by the IAG A FSP included 1n this document presents the locations, media, and
frequency of sampling efforts The second document required by the IAG 1s a SAP, which includes
a QAPJP and OPs for all field activities The QAP)P and OPs are being revised 1n accordance with
the IAG

52 TASK 2 - COMMUNITY RELATIONS
In accordance with the IAG, the RFP has developed a Community Relations Plan (CRP) to inform

and actively involve the public in decision-making as 1t relates to environmental restoration activities.
Accordingly, a site-specific CRP 1s not required for OU9 The vehicle for public involvement in
the RFI/RI process 1s through the Technical Review Group process The CRP addresses the needs
and concerns of the surrounding commumitic - 1dentified through interviews with federal, state,
and local elected officials, businesses, medical professionals, educational representatives, interest

groups; media, and residents adjacent to the RFP
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Current community relations activities concerning environmental restoration include participation
by RFP representatives in informational workshops, presentations at meetings of the Rocky Flats
Environmental Monitoring Council, bniefings for citizens, businesses, and surrounding communities
on environmental restoration and monitorning activities, and public comment opportunities on various
EM Program plans and actions RFP personnel involve several special interest groups in decisions
that pertain to environmental restoration activities, including the Rocky Flats Cleanup Commission,
the recipient of the EPA Techmical Assistant Grant

In addition, a Speakers’ Bureau program provides RFP speakers to civic groups and educational
orgamzations, and a public tours program allows the public to visit the RFP The RFP also produces
fact sheets and periodic updates on environmental restoration activities for public information and

responds to numerous public inquines regarding the RFP

53 TASK 3 - FIELD INVESTIGATION

The Phase I RFI/RI field investigation 1s designed to meet the objectives outlined in Section 4 0
Additionally, the data will be used to support the Phase I Environmental Evaluation and the Phase I
Baseline Human Health Risk Assessment The activities described below will be performed as part

of the field investigation, as descnibed in detail 1n Section 7 0

The scope of the Phase I field investigation 1s to locate the buned pipelines, charactenize the
contaminant sources, and characternize the nature and extent of vadose-zone surficial deposits
contamination for the active but unpermitted, mnactive, and removed tanks, and the approximately
18,000 feet of abandoned pipelines which are not overlain by buildings Also, OPWL components
overlain by buildings will be evaluated for partial accessibility and will be investigated to the extent

possible

The Phase I field investigation will include the following subtasks conducted 1n sequential stages

o Subtask 1 - Facility Coordination and Mobilization During the mobilization for field
work, detailed planning to coordinate with facility operations will be performed
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o Subtask 2 - Tank and Pipeline Investigations

- 2 a- Tank Inspection and Residue Samplhing Chemical characterization will be
performed of residual inventory, 1f any, in the process waste tanks which have
not been cleaned or removed In tanks without inventory, wipe (smear) samples
will be taken to provide a qualitative indication of radioactive contamination

- 2Db - Pipeline Locating, Inspection and Residue Samplhing The pipelines which
are not overlain by buildings will be located by test pits, and pipe locator devices

if necessary, and mapped by surveying Any inventory remaimng 1n the pipes
at the test pit locations will be sampled, 1f possible, for chemical analyses to be
used 1n remedial planming Sampling of soils immediately beneath the pipelines
will be conducted at the same time (see below)

o Subtask 3 - Soil Samphing* Soils for chemical analysis will be sampled from pipeline
release areas and around tank locations

‘ 531 Subtask 1 - Facility Coordination and Mobilization
Detailed coordination with facility operations, facility health and safety, the radiation momtoring

department, the waste management department, and plant securnity will be performed during
mobilization for the field activities, because the OU9 investigation work will take place 1n sensitive
areas The OPs will be amended as necessary to include procedures for sampling of tanks and
pipelines A detailed health and safety plan will be prepared for the OU9 1nvestigation activities
by the contractor that implements the Work Plan Utility surveys will be conducted to locate active

buned utilities

Surface radiation surveys will be performed at all OPWL release sites known or suspected to have
impacted surface soils The results of these surveys will be used to focus intrusive sampling activities

at these sites This activaty 1s described in Section 72 5

532 Subtask 2 - Tank and Pipeline Investigation

5321 Tank Inspection and Residue Sampling
All tanks 1dentified 1n Table 2 2 that have not been removed or converted to the new process waste

. system will be mnspected to confirm that no waste inventory remains in the tanks Should residue
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be encountered, a residue sample will be collected In tanks with no visible contamination, wipe
(smear) samples will be collected to evaluate for possible residual radioactive contamination In
addition, inside surface radiological dose rates will be measured. The analytical results will be used
for planning tank decontamination or remediation activities Section 7.3.2 1 describes the tank

imspection and residue sampling activities in detail

5.322 Pipeline Locaung, Inspection, and Residue Sampling
Pipeline locations will be verified by excavating test pits to expose each line (Section 7 3 1 1). This

will permit positive identification of the line, along with exact location and depth The pits will be
spaced as necessary to trace the lines and conduct soil sampling (see below) The pit excavations

will be located to mimmize interference with other utiliies, structures, and plant operations

The pipelines will be inspected for remaining inventory which could act as a source of contamination
Where other access 1s not available, the pipe will either be cut open or dismantled at test pit
exposures  Detailled procedures for this activity will be addressed in EMD OP revisions
(Section 11 0)

If any residue remains 1n the pipes where they are opened, the residue will be sampled, if possible
Where no waste residue 1s present, wipe (smear) samples will be taken on the intenor surfaces of

the pipeline In addition, inside surface radiological dose rate measurements will be performed

If groundwater 1s encountered in a test pit, a sample will be collected and submitted for analysis
Soil samples will be collected, 1if possible (Section 7 3 1 1), however, no attempt will be made to
open the pipeline and collect a residual waste sample

Pressure testing will be performed on accessible and compatible pipeline secions Pressure testing

procedures will be developed by the contractor that performs the testing Section 7 3 1 1 provides

a more detailed discussion of pipeline pressure testing
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533 Subtask 3 - Soil Sampling
Soi1l sampling will be conducted around all accessible tank locations and OPWL pipeline release areas

(Section 7 3) Soil sampling will be performed 1n a two-stage approach for tanks and a three-stage
approach for pipelines Stage 1 soil sampling will be conducted concurrently with pipeline locating,
inspection, and residue sampling and will be a source charactenization which focuses on residual
contamination in OPWL components and on vadose zone soils immediately surrounding OPWL

Stage 2 will be a vadose zone soils charactenization which defines the lateral and vertical extent of
contamination 1n vadose zone soils at contaminated areas i1dentified in Stage 1 For pipelines, the
need for additional Stage 3 sampling to further define the extent of vadose zone soil contamination

wiil be determined on a case-by-case basis

Samphing locations, frequency, and analyses are discussed in the FSP (Secuion 7 0). All field
activities will be performed 1n accordance with RFP EM Program OPs unless otherwise noted in the
FSP

5331 Soil Sampling Along Pipelines
The soil sampling plan for the pipelines 1s based on the pipeline release conceptual model and

information derived from data compilation activities and field observations The soil sampling along
pipelines will be performed at prescribed intervals out to the ends of the lines, whether or not the

Iines connect to an IHSS which 1s under separate investigation

Selection of the mmtial sampling locations along the pipelines will be based on known historical
release locations, locations susceptible to releases (e g , valves elbows, joints, etc ), the pipeline
release conceptual model, accessibility of pipelines, and the resul. - . the radiation screening surveys
1n Stage 1 Sections 7312 and 73 13 contain detailed pipeline soils investigation discussions

5332 Soil Sampling Around Tanks

The so1l sampling plan for tanks will be based on the tank release conceptual model and information

derived from data compilation activities and field observations At the location of each outdoor tank
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or group of tanks, soils will be sampled from vertical borings drilled next to the tanks Selection
of the initial tank sampling locations will be based on known historical release information, locations
susceptible to releases (e g , external connections and openings, joints, seams, etc ), and the conceptual
model for tank releases Section 7 3 2 contains a detailed tank soils investigation discussion

5S4 TASK 4 - SAMPLE ANALYSIS AND DATA VALIDATION
Analytical procedures will be completed 1n accordance with the ER Program QAPJP (EG&G, 1991f)

Analyucal detection Iimits, sample container and volume requirements, preservation requirements,

and sample holding times are discussed in Section 7 4

Results of data review and validation activities will be documented 1n data validation reports EPA
data validation functional guidelines will be used for validating organic and inorganic (metals) data
(EPA, 1988c) Data validation methods for radiochemistry and major 1ons data have not been
published by EPA, but data and documentation requirements have been developed by EM Program
QA staff Data validation methods for these data are denved from these requirements. Details of
the data validation process are described 1n the QAPJP (EG&G, 1991f)

Phase I data will be reviewed and validated according to data validation guidelines in the QAP)P
and the Data Validation Functional Guidelines (EG&G, 1990d) These documents state that the results

of data review and validation activities will be documented 1n data validation reports

55 TASK 5 - DATA EVALUATION
Data collected during the Phase I RFI/RI, as well as previously collected data, will be incorporated

into the existing RFEDS database and will be used to better characterize contaminant sources and
soil These results also will be used 1n delineating th requirements for the Phase II RFI/RI plans
for determining the impact of OU9 on surface water, ground water, sediments, air, the environment,
and biota, as well as the potential contaminant migration pathways at OU9 Additionally, data will
be used to support the evaluation of proposed remedial alternatives and the BRA
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551 Site Characterization
The additional physical data collected during Phase I will be incorporated into the existing site
characterization Water-level data will be used to characterize the alluvial ground water flow regime

5.5.2 Source and Soils Characterization
Analytical data from tanks, pipes, and soil samples will be used to

* Characterize the nature of source contaminants
o Charactenize the lateral and vertical extent of source contaminants in vadose zone soils

+ Evaluate on-site contaminant concentrations

Analytical data obtained from samples of soil, residual process waste and smear samples will be used
to characterize the sources of contamination Data will be summarized graphically and/or 1n tabular
form to assist interpretation If appropnate, contaminant 1sopleth maps will be prepared to summarize

the spanal distribution of source and soil contaminants

The cnitena for the 1dentification of contamination will be analyte-specific for each geologic unit
(e g . Rocky Flats Alluvium, Colluvium, or artificial fill) For all analytes (including radionuchides),
only those concentrations that exceed the site-specific background concentrations will be considered
likely evidence of contamination These data will be compared to sitewide background values

provided 1n the Final Background Geochemical Characterization Report (EG&G, 1991d).

56 TASK 6 - PHASE I BASELINE RISK ASSESSMENT
As required by the IAG, a BRA that will address the nisk associated with source and soils will be

performed as part of the Phase I RFI/RI report This task includes a Baseline Human Health Risk
Assessment and Environmental Evaluation for OU9 The purpose of the BRA 1s to assess the
potentital human health and environmental rnisks associated with the site and to provide a basis for

determiming whether remedial actions are necessary In accordance with the IAG, risks will be
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calculated at the source The Baseline Human Health Risk Assessment will address potential public

health nsks, and the Environmental Evaluation will address environmental impacts

Existing data and data collected during the Phase I RFI/RI will be used to the extent possible to
support the quantitative Baseline Human Health Risk Assessment and Environmental Evaluation
As described 1n Section 2 § 4, data collected dunng Phase I will support quantitative evaluation of
nisk due to soil ingestion, inhalation, and dermal contact Exposure pathways involving surface water,
groundwater, and/or biota as transport media will be quantitatively evaluated, if necessary, during
Phase II The Phase I RFI/RI sampling program will be designed to generate data that meet the

requirements set forth in Guidance For Data Useability In Risk Assessment (EPA, 1990a).

These assessments will aid 1n the preliminary screenming of site remedies based on the contaminants
of concern and the environmental media associated with potential nisks to public health and the

environment The nsk assessment process will be accomplished 1n four general steps:
1 Data collection/evaluation (1dentification of contaminants of concern)
2 Exposure assessment
3 Toxicity assessment

4 Risk charactenzation

As stated 1in the IAG and the NCP, a nsk charactenzation of current, future, or potential site

conditions (no action alternative) scenarios will be developed

Task 7 (Section 5 7) will be performed concurrently with all RFI/RI Phases, and if the Baseline
Human Health Risk Assessment and Environmental Evaluation determine that risks posed by

contamination at OU9 must be remediated, Task 8 (Section § 8) will be conducted.

The objectives and the description of work for the Baseline Human Health Risk Assessment are
descnibed 1n detail in Section 8 0 The EEWP 1s presented 1n Section 9 0
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S7 TASK 7 - DEVELOPMENT, SCREENING, AND DETAILED ANALYSIS OF REMEDIAL
ALTERNATIVES

5.71 Remedial Alternatives Development and Screening
This section identifies potential technologies applicable to remediation of contaminated soils,

sediments, pipes, tanks, surface water, and ground water at OU9 The i1dentified technologies are
based on the preliminary site characterization developed 1n Section 2 0 Identification and screening
of technologies, assembling an 1mitial screening of alteratives, and identification of interim response
actions will be conducted while the Phase I RFI/RI 1s being conducted However, investigation of
OU9 1s 1n 1ts early stages, thus, remedial alternatives are only briefly reviewed in this section. A
more detailed evaluation of the remedial alternatives for OU9 will be performed as more data are
collected

The process employed to develop and evaluate alternatives for OU9 will follow guidelines provided
in the NCP Although RCRA regulations will direct remedial investigations at OU9, the CERCLA
process will also be considered for gurdance because it specifies in greatest detail the steps that should
be followed for selection of remedial alternatives In addition, the IAG requires general compliance
with both RCRA and CERCLA guidance

The steps followed to develop remedial alternatives for QU9 are as follows*

1 Develop a hist of general types of actions appropnate for OU9 (such as containment,
treatment, and/or removal) that may be implemented to ensure compliance with both
RCRA and CERCLA guidance These general types or classes of actions are generally
referred to as "general response actions" in EPA guidance

2 Identify and screen technology groups for each general response action Screening
will eliminate groups that are not technically feasible at the site

3 Idenufy and evaluate process options for each technology group to select a process
option representing each technology group under consideration. Although specific
process options are selected to represent a technology group for alternative develop-
ment and evaluation, these processes are intended to represent the broader range of
options within a general technology group
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4 Assemble the selected representative technologies into site closure and corrective
action alternatives for QU9 that represent a range of treatment and containment
combtnations, as appropriate

5 Screen the assembled alternatives in terms of the short- and long-term aspects of three
broad cniteria  effectiveness, implementability, and cost Because the purpose of the
screening evaluation 1s to reduce the number of alternatives that will undergo thorough
and extensive analysis, alternatives will be evaluated 1n less detail than subsequent
evaluations

6 Develop preliminary cancer nisk-based remedial action goals for affected media.
Preliminary remedial action goals will be apphed as performance objectives for
evaluating the effectiveness of specific technology processes identified as candidate
components of viable remedial action alternatives Consistent with the NCP,
preliminary remediation goals will be established ata 1 x 10 excess cancer risk point
of departure evaluated at the source As the CMS/FS evolves, preliminary remediation
goals may be revised to a different nisk level on the basis of consideration of
appropnate factors that include, but are not limited to, exposure, uncertainty, and

. techncal 1ssues

7 Remediation goals associated with toxic, non-cancer risk will be determined using
the approprnate reference dose for each chemical present on the site A Hazard Index
(HI) will then be calculated If the HI exceeds 1 0, further investigation of prelimi-
nary remediation goals will be evaluated In general, if the HI 1s less than 1 0, a toxic
nsk does not exist at the site

For the Phase I RFI/RI Work Plan, the appropnate level of alternatives analysis 1s the listing of
general response actions most applicable to the type of site under investigation General response
actions are defined as those broad classes of actions that may satisfy the objectives for remediation
defined for OU9 Table 5 1 provides a list and description of general response actions and typical
technologies associated with remediating soils, sediments, pipes, tanks, ground water, and surface
water Table 5 1 also includes a general statement regarding the applicability of the general response
action 10 potential exposure pathways Not all of the alternative response actions and typical
technologies listed may be appropriate for OU9 Some may be discarded during the screening of

alternatives
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The response actions outlined in Table 5 1 must be applied to the potential exposure pathways that
will be i1dentified for OU9 The response actions can be capable of providing control over all or
some of the potennal pathways Partially effective response actions can be combined to form
complementary sets of response actions that provide control over all pathways

In general terms, potential human exposure can be avoided by prevention of contaminant release,
transport, and/or contact Thus, application of the response actions may be considered at three
different points 1n each potential exposure pathway (1) at the point where the contaminant could be
released from the source, (2) n the transport medium, and (3) at the point where the contact could

occur with the released contaminant

The existing data do not adequately characterize the source, release mechamsms, and migration
pathways for contamination at QU9 Therefore, the existing data are not sufficient for implementing
the screeming of alternatives Phase I will generate data (Table 5 2) necessary to charactenze the
source and soils (as defined 1n Section 1 0) Phase II of the RFI/RI will evaluate the impact of OU9
on surface water, ground water, air, sediments, the environment, and biota in addition to characterizing

potential contaminant migration pathways Data obtained from these mvestigations will
e Descnbe the physical charactenistics of the site
* Define sources of contamination

» Determine the nature and extent of contamination 1n so1l, ground water, surface water,
atr, and biota

» Descnibe contaminant fate and transport

» Describe receptors
These data will provide information for the preliminary screeming of alternatives and a thorough,

comparative evaluation of the technologies with respect to implementability, effectiveness, and cost
This information will allow for informed decisions to be made with respect to the selection of
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preferred technologies The FSP (Section 7 0) describes the methodology that will be followed to
obtain the required information for the Phase I RFI/RI characterization.

572 Detailed Analysis of Remedial Alternatives
Sufficient data may not be generated during the Phase I investigation to allow for a detailed analysis

of alternatives The detailed analysis of each alternative will be performed when sufficient data are
generated dunng Phase II The detailed analysis and selection of alternatives 1s the process of
analyzing and comparing relevant information in order to select a preferred remedial action Each
appropnate alternative will be assessed 1n terms of nine evaluation criteria, and the assessments will
be compared to identify the key attributes among the alternatives Assessment in terms of eight
evaluation critena 1s necessary for the CMS and the subsequent Corrective Action Decision
(CAD)/Record of Decision (ROD) The nine specific evaluation criteria are as follows

1 Overall protection of human health and the environment
2 ARARs

3 Long-term effectiveness and permanence

4 Reduction of toxicity, mobulity, or volume

5 Short-term effectiveness

6 Implementability

7 Cost

8 State acceptance

9 Community acceptance
These criteria are described 1n recently revised gmidelines provided 1in the NCP  The first two critena

are considered threshold criteria because they must be evaluated before further consideration of the

remaimng criteria  The next five critena are considered the balancing criteria on which the analysis
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1s based. The final two critena are addressed during the final decision-making process after
completion of the CMS/FS

58 TASK 8 - TREATABILITY STUDIES/PILOT TESTING
The primary purposes of a treatability study are to provide sufficient technology performance

information and to reduce cost and performance uncertanties to acceptable levels so that treatment
alternatives can be fully developed and evaluated during detailed analysis The task includes efforts
to evaluate whether treatability studies are necessary and, 1f so, to prepare for and conduct treatability
studies If remedial alternatives are developed, the data collected as part of the field investigation
will be reviewed 1n terms of whether the alternatives can be evaluated If additional data are required,

treatability studies or field investigations will occur

If 1t 1s determined that a treatability study 1s necessary, a treatability Work Plan will also be prepared
The plan will identify treatability tests that need to be conducted as well as the test matertals and

equipment needed

The treatability Work Plan will discuss the following
* The scale of the treatability study

« Key parameters to be varied and evaluated, and critena to be used to evaluate the
tests

» Specificauons for test samples, and the m. ans for obtaiming these samples

» Test equipment and matenals, and proced .»> to be used n the treatability test

+ Identificaion of where and by whom the tests and any analytical services will be
conducted, as well as any special procedures and permits required to transport samples
and residues and conduct the test -

* Methods required for residue management and disposal

¢ Any special QA/QC needed for the tests
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59 TASK 9 - PHASE I RFI/RI REPORT

The Phase I RFI/RI report will be prepared to consolidate and summanze the data obtained during
the Phase I fieldwork as well as data collected from previous and ongoing investigations The Phase 1
RFI/RI report will consist of a Preliminary Site Characterization Summary and a BRA of the OPWL
waste management umt components and adjacent vadose-zone soils This report will

» Descnibe the field activities that serve as a basis for the Phase I RFI/RI report This
will include the scope of the Phase I investigation and any deviations from the Work
Plan that occurred during implementation of the field investigation

« Duscuss site physical conditions based on existing data and data derived during the
Phase I RFI/RI This discussion will include surface features, climate, surface water
hydrology, surficial geology (vadose-zone soils), geotechnical soil index properties
and classification, stratigraphy, ground water hydrology, demography and land use,
and ecology

e Present site characternization results from all Phase I RFI/RI activities to charactenze
the site physical features and contamination including nature and extent at OU9 The
media to be addressed will be limited to contaminant source and vadose zone so1ls,
This will include OPWL location information such as survey coordinates, depth of
bunal, location maps, and OPWL unmit characternistics including the condition of pipes
and tanks The discussion of the nature and extent of contamination will include the
presence of mventory or residual contamination and waste characteristics related to
tanks and pipes Nature and extent of vadose zone soils contamination will include
types of contaminants, extent of contamination (maps), and distnbution of contaminant
concentrations (maps)

* Discuss contaminant fate and transport based on existing information Thus discussion
will include a preliminary 1dentification of potential contaminant migration routes,
release sources and mechanisms, and a discussion of contaminant persistence, chemical
attenuation processes, and potential receptors

¢« Present a Phase ] BRA The BRA will include human health and environmental
evaluations

» Present a summary of findings and conclusions

o Identify data needs for Phase II of the RFI/RI, 1if necessary
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Before submittal of the Phase I RFI/RI report, the Preliminary Site Characterization Summary will
be submitted to EPA and CDH for review This summary will provide an early description of the
imt1al site characterization effort, including a preliminary presentation of analytical data and a listing
of chemical and radiological contaminants, the affected media, and potential sitewide chemical-
specific ARARs In addition to the charactenization summary, technical memoranda will be prepared
with the completion of each field sampling task to provide preliminary results of field investigations

RFPawv r 03112192



A UAL)

I SIAMOJL Y

AR 2q 0

suonae asuodses esodstp 10 juaunean
s posn aq 1oy Axmped Surpuods
-21100 JOQUOd 1M ‘sipowl podsurn

o1 pongdde 31  skemyzed v jonuoo

01 pasm 3q p{noo ‘somos oy pardde 31

SOIMIONNS pIvUTURG
-U0d ‘SI0S JO IOJSURN PUE UONBABIXE

wom

Tesodstp 1o JuIUNEaR 03 WOUOD JO BaIe
WoxJ [eLIawEul pIRUNENINGD snoonbeuou
Ayusurud Jo podsusn pur woreAsoxy

[eAoury

(sumzp 10 ‘sadid *soyums; woxg ‘opdum
=X 30j) spmby} ynq pux M punosd
POIIIUINOD Jo [RAOWRE Sjqeoriddy

—

sjuswpunodun aovyms woxyy
reaowsaz pinbyy ‘Bwxdumd oem punoin

[esodsip pue jusunELn
0] ATI¥nST “I91BM PIIPUTUEIRIUOD OBYINS
10 FMUNIGNS PIV[MUNIIT JO IJSURI],

(3% 13d2ox2) soswopea 1sed od

-Quuz 0} pIsn 2q pnod “erpowr podsues
o1 pondde 31 skemyped v jonuco

01 posa 3q pinoo ‘somos o) pavydde Jp

‘uone1afaa
PIOURYUS ‘UCLIBZI[IIVIS [10S ‘SIOLLIRQ
jusunIBNoo 1M punoid ‘Juiddey

*SIUBUTUIRIUOD JO UOY
-e18nus yuoaasd oy uaxey suoriow aoejd-ug

usUITBINO))

Suonos [RIPILI 330w Jo amd oq Koy
PInoa suonsINsal $5900% unAN-Juo]

30 Wxt-HoYs Puoippy sovid W I
sulis pur Sutousy A3umoes ops awog
omsodys a11s-3jo 0] enusted sonpex
pue amnsodys 91s-UoO [OXNUC PINO.)

sudis Sumres ‘suon
-OL1S91 95N Pop ‘BuUdU) ‘Kyundes g

asn

PUB] JO [ORUOD) SNS JO vaIv PIEUTIWE)

-uod oui Anud jo uonuaaaxd JusUBULINY

SUONIINSAI ISN PUR SSINY

JMUOD NIS-VO

Jonuos 03 JNURUO2 PNOM UONRILNSAI
$8300% Junsixs yInoyppe ‘skemyyed
uunod ssarppe j0u pnop,  SAnEU
I8 UB §¥ UOLOE OU JO VOIRIIPISUOD
saambaz uelq Lousdunuo) muomm)

pounoysad
9q Asw sesApum pur SuuoyUOUr UG

2)IS 7% UIYE) UOKOR [BIPIWIS ON

uonoy oN

sfemipsg EYU3I04 O) UOHOY

sotdojouyoa |, ssuodsay [esouen) feordiy,

uonduasaq

uonoy asuodsay [viousy)

NOILVITVAH ANV ‘SAIDOTONHIAL TVIAIWAY AALVIOOSSY TVIIdAL ‘SNOLLDV ASNOJSTYE TVIINAD

'S A74V.L
1T30L1 o3eg SOUI] JISB M §S300. feuiuQ
1°A%Y ‘0°¢ “UONIIg 6 nuq dqexdp
10°6110-dM-00T12 enuey 10J ueld YIOM TW/IIY | 9seyd reury




zoreriso

1 SIAmod 4y

UOURIUIS[AUN VOILOR 9ANIALI0D
PUB 2mS0[d Jo dusuLIOlzd 39558 O]
Suuojuow amsojo-1sod sennbex vyHY

sis[eue pue Jundures em punord
PpuUe ‘IoJEM 0VYINS ‘108 ‘JUSUIPIS

S|9AJ] UOTIRUTIIRIUOD pUB
SUONIPUOD NS $53s58 0] pAuouredun
st Suuotuow wx-Juo] lo/pus-1oys

Suuoyruopy

(e ydaoxa) fem

-yred Surpuodsaxzoo jonuoo o1 posn oq
pmod ‘pipow usodsusn PIFUNUTIUCD
Jo eaowal yup  skemyged e jonuoo
01 PIsn 3q PINOO ‘TEAOWIL I0INOS TRIM

souonsodal ‘[JpuR] pannuLIag

Ayoey 93e1018 JuduRULIIad
® U1 2NPiSII JUIUWEIN) IO [PLIITEW PO
-JSUTUIRIUOO PIAOWIAL JO Juawaos|d [eur

[esodsiq

skemped 103

UOTIO® [¥UL] ¥ PAIOPISUOD 3G JOU PMOM
A[1TULJ9p Nq ‘SUOKISE [BACUISX JHRU
-spdunt oy suvow v se jujosn oq Kepy

saxmonns 93v10ys Arwsodwa]

resodstp 10 jusunean o3 roud
Anpiov) 1o vam 281018 ® W [RUAIRW
paAouraa Jo Supdyoois Arerodwa],

a8ui0g

skemiped Surpuodsorzoo
I 1onuoo 01 posn aq pinoo ‘sipow uod
-susn o) potjddy  semyed [ jonuoo

01 pasn ¥q P[Nod ‘samos oy porjddy

UONBIPIWII-OLq *UONBIFLIA TIIS-U]

uAel
PRTRUTIINIUOS JO SONSULINORIVYD [8D
-Tmiyo 30 fediskyd sovid-mn oy aSueyd
01 miis-wn sa13ojomyoa) Jo uonsonddy

WUSUNBILY, MIS-U]

sAumiped Juounpos pus ‘1ovem

punoid ‘301em 308BLINS ‘I8 [ONUOD P[ACO
‘erpow Lodsueny posoursl 0y parjddy
skemped [ jonuod 0) pasn 2q pnoo
‘[RUNRW 20IN08 posousl 0y porddy

juouneon feoisAyd
puR ‘RonRYd ‘Eeoifofolq ‘UoNBIIPI[OS

PRAOWDI UD2q SEY 1By} [BLINBWS

o1 potjddy  [eusew pareUTUIRIUGD A
JO sonsuUINIBITYD [eaTWAYD Jo easAyd
s 28usyo o3 Aojouyoxny Jo uoneorddy

wuRUNeIL]

skemyied [eNUNOJ 0 UOROY

sardojouloa ], asuodsey [ereuan) peordL ],

uonduosa(y

uornpy ssuodsay [ereusn

(ponunuo))
NOILVN'TVAT ANV ‘SHIDOTONHDAL TVIGTWAY AALVIDOSSY TVIOIdAL ‘SNOLLDV ASNOISHY TVIIANAD
'S A'14VL
IC 30 81 .98eqd SOUIT] 2ISBM §S90014 [euiduQ
1 "A%Y ‘0°S Uond9g 6 W) d|qesadp
10°6N0-dM-0011¢ Tenue N 10J ueld YIOM I¥/IIY I 9seud reurg




z/tlIg0

T SIAmod Ay

Apms Qyiqemwary,

sasfpsum
orue2zout pue oruwdio Jo oyms [y

$S9UIATIYJR 150D

TOUBIYIDTA

Amqqueasy,

Amquound qog

rra puncid o deq
SONSUNNINYS [83130]028 208)msqng

sasKeun
orusiout pus sruedio Jo ouns My

$S0UANOIH

uonovnxo 1odep

Apms Liquieary,

Amqeownd rog

UonRONISSRIO 10§

JuAU02 IonRW omuedio pog
saseue

orueSiom pue oneSio Jo a3ns fng

‘ L + +

$SOUIANIPH

Jurysnyj 108

sasAeue
susdiom puw osrusdio Jo ams |y

$SIUIANOH

(st
-Kreus 9A91S) wonnqIISIp 9Z1S U3 [I0g

FuseW 1013 Jo A11S00SIA SUTULAIS(]

uoneZIIqOUIWY

JUIUITRAX] S[TOS PITBUTWBIUOD NUS-U]

uonRUTIe)
-U0O JO JUSIXQ [RJUOZLIOY PUB [EINIA

sisAfeuw 150D

gasA[eun IPIONUOIPEI JO NS [N
saseuy 11 xWp
-uaddy pus MDD SIqv.L 89T HAD OF

SUoOLNSAI

Aj1AnoBotpRI pUR URq puR] VYO Nenesy

(oms-330) esodsiq

S[10§ PIIBUTUIRIUOD JO
1udunRen pue [eAowail ferred 10 sepdwo)

PN w18 asodmg ereq sot3ojoulaa ], [SIPOWaY PIIRIdOSSY suotpy Isuodsay [eiousn
SINFWAYINOTY VLVA ANV ‘SAIDOTONHOIL TVIAAWANA ‘SNOLLDV ASNOJSTA
TS AT4VL
12 J0 61 a8eq SoUIT JISEM SS2001g feuiSuQ
1 A4 ‘0'S uonads 6 1uq siqerxdo
10 6n10-dM-00112C Jenue N 10J ueld MOM IW/LIY I 9seyd reurgy




wrtieo TsIsmmeddy

Apms Apqeess), -
Aiqeounad pog -
nem punold oy pdag -
sansuSoRINYD [8a150[098 ooeymsqng -
sosfpeus
oms3iomt pus owedio yo ans [y - SSIUIANNYIH uoneIdy o
sossum
oruedrout pue oreSio jo anns [y - $SUANRNT
(st UOTIBZI[IQ ORI/ UL
-Kpeue 9asts) uonnquysip 9z1s uresd yog - euasWw 11013 Jo ANS00SIA UM uonRZIIGOWWI] o -18on 1918M punoxd nyus-uj
Yoorpaq 0 uday -
pun - Lqises) uonsnnsuo)
speu
-1 Jo0Ipaq JO ANNATIONPUOD ST[MeIPAY -
ssunispues futddoroqns jo uonesoy - 2SIVIANRYY
(seays 10a11p 10 eixwn) Pluang -
(Anpqeounad erxewm) Lmqeowng -
(103002d) vonoedwmo)y -
AMSIOW JUNR -
(sis:1 Kyonseyd) syung Spqony - s[onuod
(s1sdTeue 9A31s) UOIRpRID - asn 1o] [10s aNs-JJo Jo Apgerng s1pumq aceunsqns/uidde) o JuounweIUod 197Bm punocid pue uonenLUY
9159 wymby - (mo[j Jusisuen) LANAneINg SUTRIp 9oelINSqQus/ABLIR [[OM o UOTO[[0D I9EM PUNOID
PIIN IR asodmy wie(g so1dojom]oa), [PIPAWIdY PIIBIOOSSY suonoy asuodsay [vIUAD
(panunuo))
SINAWAIINOTA VIVA ANV ‘SAIDOTONHIAL TVIGTNANA ‘SNOLLDY ISNOJSHA
TS 149Vl
1230 07 a8eg soury 2lsep ssadold reurSuQ
1 "AYY ‘0’S uonos 6 1) dfqeradg
10°6110-dM-0011¢C ‘Tenuey 10j ueld YOM IY/LTY I 3seyq feuty




co/zrico

TSIsmod Ay

Apras Kyiqemeas), ssousAnOOp (s130ws0 9819491 pue ‘stsAe
sosfeue -Tponsd|e ‘odueyoxs uot ‘uoridiosps noq
snumdiow pus onedio Jo anns [ng [oRUO0S $s001 | -Iv0) sardojouyda) JUSUNRIN INBM DY o
Apms Kmiqereas),
sask[eus
omusdiow puw swedio Jo ayns My SSOULANIRYY
SSAUPIY [ONUOoD $53001] Swddins wy .
Apras farpqueasy, )
sosAeue
sruediowm pue owedio jo ans [ng SSOURARIYY
esounvSusw pur uosy fonuoo $$2001g UOZO/A (] 10 IpIXaId/A(] o JUSUNEIN JOJBM IDBJINS/IIEAM PUROIL)
paaN eQq asodmyg vmQqQ sadojoun]aa], [RIPAUWIY PARIOOSSY suondy Isuodsay feIoUIn
(panunuo))
SINTFWAAINOTA VIVA ANV ‘SHIDOTONHIAL TVIAANTY ‘SNOLLDV ASNOJSHY
TS ATEVL
123012 .98eg soury dAsep SsdoId femSuQ
1 "AYY ‘0°S UoNdIg 6 1un sjqesadp
10°6N0-dM-0011T fenue iy 10} ueld YOM IW/LIY 1 oseyd Teuly




Final Phase I RFI/RI Work Plan for Manual 21100-WP-OU9 01
Operable Unit 9 Section. 70, Rev 2
Onginal Process Waste Lines Page- 1 of 50
Approved By.
—t
Work Plan Manager (Date)
S A -
Division Manager (Date)

Effective Date.

7.0 FIELD SAMPLING PLAN

The purpose of this section 1s to provide a Field Sampling Plan (FSP) that will generate sufficient
and adequate data to satisfy the Phase I RFI/RI objectives developed 1n Section 4.0. These site-
specific objectives are presented in Section 71 Current site conditions and a discussion of the
rationale for the sampling and analysis activities needed to obtain the necessary data to meet the

Phase I objectives are summanzed 1n Section 7 2

71 OBJECTIVES

As stipulated 1n the IAG, the purpose of the Phase I RFI/RI field investigation is to characterize the
contaminant sources and the soils within the OU For the Phase I investigation, characterization of
soils (1 e, surficial deposits) will be limited primanly to the vadose zone. Therefore, the scope of
this FSP 1s to characterize any remaining inventory in the OPWL system and characterize the nature
and extent of contamination 1n vadose zone soils In addition, the field investigation will confirm
the location and current status of OPWL components, particularly the underground pipelines

Tanks and pipelines which are active waste management units are not included 1n the scope of this
Work Plan because their structures and associated soils will be addressed at the time of their closure
1n accordance with the RCRA Part B Permit Applications for the Rocky Flats Plant (DOE, 1986b,
DOE, 1987) Some abandoned pipelines and tanks beneath buildings cannot practically be
investigated at this time due to the nature of the RFP and the potential for disruption of operations.
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In these cases, the existing building roofs and floors provide capping and covering on an intenm
basis and the RCRA ground water assessment program will monitor for releases. Partially accessible
pipelines and tanks beneath buildings which are not active waste management units will be
investigated to the extent possible

72 BACKGROUND AND RATIONALE
Previous investigations performed at OU9 and other pertinent background information are discussed

in Secuion 2,0. As mentioned in Section 4 1 2, no known effort has been made to validate any of
the data from investigations of OU9 Therefore, this FSP has been developed under the assumption
that no usable data is available to describe contaminant sources and soils in the vadose zone of OU9
Histonical information obtained through additional data compilation activities (Section 7 2.4) will
be used to help focus the FSP on known or suspected release locations and contaminants as described
1n the following sections Table 7 1 describes several technical memoranda that will be submitted
dunng the OU9 Phase I RFI/RI to document results from the vanious stages of the investigation and
to propose specific activities for subsequent stages based on these results,

721 Sampling Rationale
The rationale for the Phase I sampling activities at QU9 1s based on a staged approach Due to the

lack of available data and the large expanse of OU9, sampling activities will be performed in a
multiple stage approach Pipeline investigation will be conducted using a three-stage approach Tank

ivestigation will be conducted using a two-stage approach

Stage 1 sampling activities are designed to detect points of contamination 1n QU9 vadose zone soils
and to provide an assessment of the nature of contamination at these locations. Using the release
scenarios developed 1n the conceptual model (Section 2 S) and additional information provided by
data compilation activities (Section 7 2 4), sampling locations will be selected for investigation which
represent the most probable sites of contammnation Stage 1 pipeline investigation mnvolves excavation
of a senes of test pits along the pipeline alignments Samples of any remaining pipeline inventory,
trench backfill matenals, and native soils will be collected from each test pit In addition, a
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groundwater grab sample will be collected from test pits where groundwater is encountered. Stage 1
tank investigation involves drilling of borings around tank locations Soil samples will be collected
by continuous core auger method Where vadose zone bedrock is encountered in borings, a bedrock
sample will be collected at the bedrock/alluvium contact to provide a preliminary assessment of
contaminant migration into bedrock. Any remaining mventory in the tanks also will be sampled.
The analytical results of Stage 1 sampling will provide an assessment of the nature of contamination
present 1n OU9 vadose zone soils and may provide preliminary information on groundwater

contamination

Stage 2 sampling activities are designed to provide an assessment of the extent of contamination
present 1n OU9 vadose zone soils. Locations of contamination 1dentified by analytical results from
Stage 1 sampling will be further investigated to delineate the extent of contamination in vadose zone
soils The Stage 2 pipeline 1nvestigation will partially assess the extent of contamination present
in vadose zone soils along OPWL pipeline alignments Samples of trench fill material and native
soils beneath the trenches will be collected from borings completed at regular intervals between
Stage 1 test pit locations The Stage 2 tank investigation will determine the horizontal and vertical
extent of contamination present 1n vadose zone soils surrounding OPWL tanks Samples of native
soil and vadose-zone bedrock will be collected from borings dnlled on a pattern determined on a
case-by-case basis for each tank location The sampling pattern will be expanded as necessary to
fully delineate the extent of vadose zone soil contamination around each tank location. Stage 2

borings will be dnlled and sampled using the continuous core auger method

Stage 3 sampling activities will be conducted for the pipeline mvestigation only. The need for the
Stage 3 investigation will be decided on a case-by-case basis for each pipeline release location
identified duning the Stage 1 and Stage 2 investigations Stage 3 will be designed to assess the
horizontal and vertical extent of contamination in vadose zone soils surrounding OPWL pipelines.
Areas of contamination along pipeline alignments 1dentified by analytical results from Stages 1 and
2 will be further investigated to fully delineate the extent of contamination 1n vadose zone soils
Samples of native so1l adjacent to the pipeline trench will be collected from borings drilled on a
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pattern determined on a case-by-case basis for each area of contamination. Additional borings may
also be drilled along the pipeline alignments to fully delineate the extent of contamination 1n trench
fill matenal and native soils underlying the trench Stage 3 borings will be drilled and sampled using
the continuous core auger method

In accordance with the IAG, all decisions regarding sampling locations (1.e., location of test pits and
borings) and the need for further investigation at individual sites will be documented by submitting
technical memoranda (Table 7 1).

722 Analytical Rationale
The analytical parameters for OU9 Stage 1 sampling activities are histed 1n Table 7 2. This analyte

hist has been developed duning the preparation of field sampling plans for other RFP OUs similar
to OU9 1n that their operational history or release history 1s not clearly defined. This list 1s intended
to apply to all OUs for which potential contaminants cannot reliably be 1dentified based on operational
history At this time, information on the operational history of OU9 1s incomplete, and the listing
provided in Table 7 2 will be the primary index of analytical parameters The only exception taken
for OU9 to the standardized Phase I RFI/RI list is analysis for pesticiddes and PCBs Existing
information provides no reasonable indication that these contaminants were ever discharged to the
OPWL As explamned below, pesticides and PCBs, along with other potential contamnants, may
be added to the analyte list based on the results of additional data compilation activities

The detection/quantitation limits shown 1n Table 7 2 are CLP quantitation limits specified for soil
and water matrices 1n GRRASP (EG&G, 1991e) Detection/quantitation limits for residue matnx
(i e, waste or sludge) are not specified n GRRASP Due to the nature of residue matnices, detec-
tion/quantitation limits will be the mimmum obtainable for a given matnx

The OU9 Stage 1 analytical parameter list may be modified for some areas of the OPWL. Known
waste streams assoctated with OPWL operation are summanzed in Table 2.6 Additional data
compilation activities (Section 7 2 4) may confirm and expand this information to a degree which
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would eliminate certain analytical parameters from consideration in a given area of OU9 Likewise,
this information may identify additional compounds discharged to the OPWL which necessitate
additional analytical parameters in a given area of QU9 These determinations will be made on &
case-by-case basis. In accordance with the IAG, any decision made regarding modification of the
analyte list presented 1n Table 7.2 will be documented by submitting technical memoranda (Table 7 1)

Analytical results from Stage 1 samples will dictate the analytical parameters for Stage 2 samples.
Utilization of the analytical parameter list presented in Table 7 2 for Stage 1 samples, and modified
as appropnate based on additional data compilation activities, will provide maximum potential for
identifying all potential contaminants in QU9 vadose zone soils Stage 2 analytical parameters will
then focus on those contaminants 1dentified by Stage 1 analytical results Analytes of concern will
be selected based on concentration levels exceeding values 1dentified for alluvium and bedrock by
the Final Background Geochemical Charactenizanon Report (EG&G, 1991d) and potential ARARs.
Again, decisions regarding analytical parameter selection will be documented by submitting technical

memoranda

7 2.3 Relevant Studies of Other OUs

Current and planned investigations at other OUs may provide data relevant to the Phase I investigation
of OU9 Possible interactions with other OUs were discussed in Section 2.2 4 Although areas of
overlap with other OUs do not imply a reduction 1n scope of the Phase I investigation of OU9, such
overlaps should be examined to prevent duplication of effort Provided that the specified objectives
of the OU9 Phase I RFI/RI are achieved, data from studies of other OUs may be utilized to
supplement or replace sampling activities in OU9 These determinations will be made on a case-by-
case basis Decisions regarding use of data from studies of other OUs will be documented by
submitting techmcal memoranda

724 Additional Data Compilation
It was onginally intended that the OPWL Closure Plan (DOE, 1986b, DOE, 1988) would provide

all information necessary to characterize the OPWL for purposes of this Work Plan However, 1t
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became apparent during preparation of the Work Plan that the Closure Plan does not contain sufficient
information to plan a detailed investigation of the OPWL Additional sources of information are
known or believed to exist which will aid in understanding the OPWL and in scoping the field
investigation of the unit As such, additional data compilation activities will be necessary prior to
implementing the FSP provided 1n this section. The intent of these activities is to assemble and
review all available information on the OPWL to better focus subsequent sampling activities in the
OU9 field investigation

Because much of the OPWL was placed 1n service when RFP began operations in 1952, it is expected
that engineering records and employee knowledge will not provide detailed information on many
of the underground OPWL pipelines, and that test pit excavation (Section 7.3.1.1) will be necessary
to delineate these pipelines The additional data compilation will therefore be ongoing throughout
the Stage 1 pipeline investigation as test pits provide new information about OPWL pipeline
characteristics

7241 Objectives

A summary of current information available on the OPWL 1s presented in Appendix B. This appendix
includes data from the Closure Plan as well as additional data compiled during preparation of the
Work Plan to more clearly define the history and status of OPWL tanks As such, the pnimary focus
of the additional data compzlation will be to more clearly define the history and status of the OPWL
pipehines It 1s intended that data compilation and field investigation activities be used to constantly
update the data summary sheets in Appendix B These data summary sheets will therefore provide
the most current reference possible to direct field sampling activities

The specific objectives of the additional data compilation activities and their use in focusing the
nvestigation of OU9 are as follows

» Identify any OPWL pipelines and tanks that were not identified in the OPWL Closure

Plan. This will help delineate the scope of the OU9 RFI/RI. Existing information

suggests that some pipelines and tanks associated with OPWL were not identified in
the Closure Plan
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Identify OPWL pipelines and tanks which have been converted to the new process
waste system These pipelines and tanks will be addressed under their respective
RCRA permuts rather than the OU9 RFI/RI

Identify areas of soil disruption around OPWL pipelines and tanks. This would
include construction activities such as installation of new utilities in OPWL trenches,
paving, or any other trenching or excavation proximal to OPWL components. Damage
to OPWL components and potential changes to the hydraulic conductivity of the
disturbed soils will be evaluated to focus the field mvestigation. In addition, results
from any radiation surveys or sample analyses performed in conjuncton with
construction projects will be obtained 1f possible to help identify historical release
areas

Identify OPWL pipelines and tanks that have been modified, repaired, replaced, or
removed This will help delineate pipeline segments not conducive to pressure testing
as well as help focus the Stage 1 sampling locations Results from any radiation
surveys or sample analyses performed 1n conjunction with these projects will be
obtained 1f possible to help identify historical release areas

Identify historical OPWL discharge points. This will clariffy OPWL operation and
process waste flow Existing information suggests certain waste streams were
transported directly to the Solar Evaporation Ponds, Pond B-2, or other locations
without treatment at the process waste treatment facility in Building 774

Determine waste flow direction in individual OPWL pipeline sections. This will
clanfy OPWL operation and process waste flow Evaluation of all waste streams
handled 1n a particular pipeline or tank may support component-specific or area-
specific modifications to the Stage 1 analytical parameter list (Table 7.2)

Identify OPWL pipelines which were pumped (forced-flow) lines. This will clanfy
OPWL operation and process waste flow, and may indicate lines which were more
susceptible to leakage due to higher operating pressures Existing information
suggests that some portions of the OPWL would require lift stations and/or forced
flow to reach Building 774

Locate OPWL pipeline structural features (e g, valves, valve vaults, pumps, lift
stations, manholes, elbows, tees, etc ) Structural features will be pnmary sampling
locations for the Stage 1 pipeline investigation

Identify known OPWL release sites Known release sites will be primary sampling
locations for the Stage 1 pipeline and tank investigations

Improve OPWL waste stream charactenization Review of pre-shipment waste
characterization analyses will provide an indication of potential contaminants
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associated with particular OPWL components Waste stream characterization together
with OPWL operation and process waste flow information may support component-
specific or area-specific modifications to the Stage 1 analytical parameter list
(Table 7 2)

¢ Determine exact dates of operation for OPWL pipelines and tanks. This will better
define OPWL operational history

« Evaluate potential logistical problems associated with field investigation activities.
This will identify areas where modification of the FSP may be required due to
physical access restrictions, security restrictions, interference with RFP operations,
or other unforeseen difficulties

» Evaluate the feasibility of partial investigation of OPWL pipelines and tanks located
beneath buildings This evaluation will consider the following factors:

Building status (active or mactive) and function

- Proximity of pipeline or tank to edge of building

- Depth of pipeline or tank

- Known or suspected releases from pipeline or tank beneath building

- Potential cross-contamination from other sub-building sources, including building
footing drains

- Logistical considerations, including physical or security access restrictions and
the potential for disruption of building operations

7242 Actvities

The following additional data compilation activities will be conducted to meet the specific objectives
outlined 1n the preceding section The information gathered duning each of these activities will be
documented, combined with results from other activities, and reviewed to better focus subsequent

field investigation activities (see Section 7 2 4 3)

Site Walk
In order to provide a tactical assessment of the OPWL, a site walk of the unit will be conducted
Visual inspections of the OPWL will assist in identifying
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» OPWL component locations and interconnections

« Location of structural features (valves, cleanouts, manholes, etc )

* Location of pipeline penetrations into buildings

« Areas where construction activities may have disturbed OPWL components

» Logistics problems associated field sampling activities (e.g., security requirements,

heavy equipment access restrictions, €tc.)

Interviews

Additional information on the OPWL will be assembled by conducting interviews with knowledgeable
RFP contractor and subcontractor employees In particular, individuals involved in RFP waste
treatment and disposal and 1n the preparation of the Closure Plan will be targeted.

. Records Review

RFP historical records will be reviewed to provide information helpful to the OPWL investigation.

Potential sources of these records are
» Closure Plan field notes and reference documents
+ RFP files held at the Denver Federal Center
* EG&G Facilities Engineenng drawings
» RFP construction project files

e Waste transfer records held in production buildings

Information helpful in 1dentifying areas of contamination in OU9 has been compiled on a database
under the RFP HRR effort Relevant information will be obtained by searching the HRR database
for OPWL references Reports documenting releases from the OPWL will be reviewed to 1dentify
release locations to be targeted in subsequent sampling activities In some instances, exact release
locations will not be discernable, rather, a segment of the OPWL will be identified as an area of
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suspected release These locations and areas will then be designated as primary sampling locations
in the field investigation

7.243 Application
Upon completion of the additional data compilation activities, the newly gathered mformation will

be reviewed and evaluated. The results of this evaluation may mandate comprehensive or specific
modifications to the FSP Changes to the FSP may include, but not be limited to, the following:

o Stage 1 analytical parameter list (Table 7 2)
* Number of pipehines and/or tanks to be investigated under the OU9 Phase I RFI/RI

» Number and location of test pits for the Stage 1 pipeline investigation.

The results of the additional data compilation activities and any proposed modifications to the FSP
will be submitted in technical memorandum TM1 (Table 7 1) for review and approval

725 Surface Radiation Surveys
Existing information on OPWL releases indicates that released wastes impacted surface soils at some

locations Examples include tank overflows, flooding and overflow of valve vaults, and leakage from
underground pipelines which may have been forced-flow (1 ¢., pumped) lines. In addition, some
OPWL pipelines may have been aboveground (e g, pipeline P-40 between the 900 Area and
Pond B-2)

Locations where surface soils may have been directly impacted by OPWL releases will be identified
to the extent possible during additional data compilation activities (Section 7.2.4). Surface radiation
surveys will then be conducted at these locations using a high-purity germanium detector to assess
the potential for remaining radioactive contamination 1n surface soils The area to be surveyed and
the configuration of the survey pattern will be developed on a case-by-case basis using all available
historical information on the particular location Factors to be considered include:
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» Nature of the released radionuchdes (activity levels, 1sotopic composition,
environmental fate and mobility, etc)

* Date (age) of the release

* Volume of release

» Surface configuration of release area to determine possibie flow paths

+ Pavement or other surface cover, including pavement placed subsequent to release
¢ Histonical surface radiation surveys of the area

* Cleanup activities subsequent to the release

The surface radiation surveys will be conducted 1n accordance with OP FO 16, Field Radiological
Measurements, and additional surface radiation survey OPs currently under development by EG&G.

73 SAMPLING DESIGN AND LOCATIONS
The Phase I RFI/RI investigation activities at OU9 are discussed below. These activities are also
summanzed 1n Table 7 3

731 Pipeline Investigation

The sampling design and locations for the OPWL pipeline investigation are discussed below. Pipeline
sampling will be conducted using a three-stage approach This section details activities to be
conducted during each of the three stages of the pipeline investigations

Tentative Stage 1 pipeline test pit locations are indicated 1n Figure 7-1 It must be emphasized that
this represents only Stage 1 test pit locations at pipeline endpoints and known structural features
As specified by the pipeline release conceptual model (Section 2 5 2 1), the maximum test pit spacing
along pipeline alignments 1s 200 feet. Information denved from additional data compilation activities
(Section 7 2 4), field observations, surface radiation surveys, and analytical results from previous
stages of the investigation will dictate the specific sampling intervals required. These results will
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be summanzed in techmcal memorandum TM1 (Table 7 1) The decision process for identification
of sampling locations 1s discussed below

73.11 Stage 1 Investigation
As discussed 1n Section 7 2 1, the Stage 1 investigation 1s designed to locate areas of contamination

in OU9 vadose zone soils, based on conceptual model release scenarios (Section 2.5.2) and
information denived from additional data compilation activities (Section 7.2 4), and to provide an
assessment of the nature of contamination at these locations Pipelines will be investigated by
excavating a series of test pits along pipeline alignments These test pits will provide the following:

* Confirmation of pipeline location and configuration
» Visual inspections of pipeline integrity

o Samples of surface soils

» Samples of pipeline trench backfill

» Samples of native soils beneath the pipeline trench
« Samples of any residue 1n pipelines

o Samples of any groundwater encountered 1n test pits

The Stage 1 pipeline mnvestigation will be conducted in accordance with all applicable EMD OPs
Activities will be governed by OPs as follows

« Prework radiation survey of test pit locations will conducted according to OP FO.16,
Field Radiological Measurements.

o Priorto excavation, test pit locations will be cleared according to OP GT 10, Borehole
Cleanng

 Surface soi1l samples will be collected using the grab sampling method per OP GT 8,
Surface Soil Samphing

o Test pits will be excavated and sampled 1n according to OP GT.7, Logging and
Sampling of Test Pits and Trenches
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» Groundwater encountered 1n test pits will be sampled 1n accordance with OP SW.3,
Surface Water Sampling

e Field parameters will be measured on test pit groundwater samples in accordance with
OP SW.2, Field Measurements of Surface Water Field Parameters.

e Residue sampling 1n pipelines will be performed according to the OP revision
presented 1n Secuon 110

» Wastes generated duning the excavation of test pits and pipeline openming and sampling
will be handled in accordance with OP FO 8, Handling of Drilling Fluids and Cuttings.

+ Test pit locations will be surveyed to achieve final location and elevation accuracies

of 0 1 feet per OP GT 17, Land Surveying

Location of Test Pits

The pipeline test pit location decision tree 1s presented 1n Figure 7-2  As discussed in the pipeline
. release conceptual model (Section 2 5 2 1), pipeline releases are most likely to occur at structural

features 1n the pipeline Structural features will be 1dentified as prnmary test pit locations. Examples

of structural features include
* Valves, cleanouts, manholes, and other pipeline openings
» Elbows, tees, and reducers
¢ Pipe/tank connections

e Transitions m pipeline materials

Known or suspected release locations identified during the additional data compilation activities
(Section 7 2 4) will also be targeted as primary test pit locations, as will any "hot spots” identified
through the surface radiation surveys

Per the pipeline release conceptual model, the maximum spacing between test pits 1s 200 feet
However, certain conditions may exist which mandate closer test pit spacing Test pit spacing will
. be reduced to a maximum 100 feet under the following conditions
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« Historical information indicates that a release occurred along a particular section of
pipeline, but the exact location of the release cannot be determined from the available
information

* Poor pipeline integrity is observed 1n a test pit

» Poor pipeline integrity 1s observed 1n pipeline video inspection (see discussion below

under Pipeline Video Inspection)

» Pipeline pressure testing results indicate pipeline leakage (see discussion below under

Pipeline Pressure Testing)
» Along removed pipeline alignments (see discussion below under Removed Pipelines).

The rationale for the reduction to 100 foot test pit spacing is to double the sampling density in areas
of uncertain conditions This will increase the probability of 1dentifying areas of contamination along

. the pipelines

Surface So1l Sampling
A surface soil sample will be collected from each test pit location prior to excavation of the test pit

The sample location will be as close as possible to the center of the area to be excavated Surface
so1l samples will be collected 1n accordance with the grab sample method described in OP GT 8,
Surface Soil Sampling. The grab method is more applicable to collecting a discrete sample at a single
location consisting of a small area This 1s most appropriate for the OU9 investigation where one
objective 1s to determine 1f contamination was deposited from an aqueous solution Overlying
pavement or other surface cover will be removed 1f necessary Each surface soil sample will consist
of a six inch square area sampled to a depth of si1x inches (1 e, a sample of dimensions s1x by six
by six inches) This will provide sufficient sample volume to perform the analyses specified 1n
Section 7 4

Test Pit Excavation Procedures
Test pits will be excavated in accordance with the applicable provisions of OP GT 7, Logging and
‘ Sampling of Test Pits and Trenches Test pit excavation will commence after collection of a surface
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so1l sample at the test pit location, and after removal of any pavement or other surface cover as
necessary Pipelines must be exposed in their in-situ condition so that unbiased assessment of pipeline
integrity can be made Test pit construction will therefore be performed in a manner that does not
damage the in-situ conditions of the pipelines Mechamzed digging equipment (e.g , backhoes) will
be used to remove only the bulk of matenal covering the pipeline. Periodic manual probing may
be necessary to measure the depth of the remaining cover Once a depth of cover less than one foot
remains, test pit excavation will be completed with shovels Information gathered to complete
excavation permitting procedures, described in OP GT 10, will help in planning the excavation by
identifying potential interferences (e g , nearby underground utilities).

Test Pit Logging and Sampling
Test pit logging and sampling will be conducted 1n accordance with OP GT.7, Logging and Sampling

of Test Pits and Trenches At each test pit, the condition of the exposed pipe material will be
descnbed and documented Evidence of pipeline d6egradation (e g , excessive corrosion, holes, cracks)
will be described 1n detail The pipeline and test pit will be photographed and sketched 1n accordance
with OP GT 7 The location and invert elevation of the pipe will be surveyed Soils exposed in
the excavations will be described for visible contamination, extent of trench backfill, and the type
of backfill matenal

Nominal Stage 1 soil sample locations are illustrated in Figure 7-3 One discrete soil sample will

be collected at each of the following locations
* Ground surface (prior to excavation)
¢ In trench backfill directly beneath the pipeline

* In native soil directly below trench

After collection of soil samples, one sample of pipeline residue will be collected at every test pit
where feasible to charactennze OPWL wastes In instances where no residue 1s present, one wipe
sample will be taken on the interior surfaces of ptpeline components Wipe samples will be collected
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and tested according to OP FO.16, Field Radiological Measurements This will provide a qualitative
measure of radionuclide contamination In addition, inside surface radiological dose rate
measurements will be obtained by inserting a low energy gamma probe radiation detector into the
pipeline These measurements will be useful in venfying process piping historical data and allow
for future disposal critena Valves, cleanouts, manholes, and other pipeline openings will be the
preferred locations for collection of residue samples Where other access 1s not available, the pipe
will either be cut open or dismantled at test pit exposures (see Section 11.0). Pipe sections which
are dismantled will be reassembled if possible Pipe sections which are cut or which cannot be
reassembled will be grouted closed with a plug of non-shnnking cement

If groundwater 1s encountered 1n a test pit, a groundwater grab sample will be collected in accordance
with OP SW 3, Surface Water Samphng, and submitted for analysis Field parameters will be
measured on the groundwater sample as discussed 1n Section 7 4 2 No attempt will be made to open
pipelines and collect residue samples The trench backfill directly below the pipeline will be sampled
if possible, but the native soi1l directly beneath the trench will not be sampled (see Figure 7-3) The
depth at which ground water 1s encountered will be recorded

Pipeline Location and Tracing
In general, 1t 1s expected that pipeline structural features will allow pipeline alignments to be traced

sufficiently to locate test pits along the alignment Where structural features are absent or widely
spaced, however, pipeline location devices may be utilized to trace the pipelines The method used
will depend upon the pipe construction material Conductive pipes can be readily located by attaching
a transmitter to the outer surface of the pipe This produces a signal along the buried pipeline which
can be traced by a detector at the surface For nonconductive pipes, a flexible steel tape or similar
conductive material must be inserted into an opening 1n the pipe and fed down the pipeline to carry
the signal Alternatively, a transmitting sonde can be inserted and moved down the pipeline with
push rods or a steel tape Pipeline video inspection (see discussion below) can also be utihized to
trace pipeline alignments by providing azimuth and range data Ground-penetrating radar (GPR)
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may provide another method of tracing pipelines, although 1ts efficacy may be limited by the clayey,
cobble-rich soil of the site and by congestion of pipelines and utility lines at many locations

Pipeline location and tracing methods will be field-tested 1f 1t appears that pipeline tracing will be
necessary to the Stage 1 pipeline investigation. Specific procedures for performing pipeline location
and tracing will be provided by the contractor(s) selected to provide the service. These procedures
will be modified as necessary to support the objectives of the OU9 RFI/RI and conform with project-
specific health and safety or environmental protection requirements

Pipeline Pressure Testing
Although the pipeline investigation has been designed to target both known release locations and

locations most susceptible to releases, only a small percentage of the total pipeline system will be
excavated and mnspected In order to more fully evaluate the current status of the pipeline system,
pressure testing will be performed where possible on pipeline segments between available access
points (test pits, manholes, valve vaults, etc ) Pressure testing will not be performed where potential
access points are below the water table

Pipeline pressure testing may aid 1n detecting release locations 1n unexcavated portions of pipelines,
and 1n confirming the integnty of pipelines that appear sound 1n test pits Where successfully
performed, the testing will provide an additional measure of assurance that sections of pipeline which
are not visually inspected have been evaluated Pressure testing results together with historical data
may provide sufficient justification to remove a particular pipeline section from further investigation

and, more importantly, from having to be addressed by a final remedial action for OU9

It 1s expected that pipeline pressure testing will have limited application at OU9 Because historical
data for many of the pipelines are incomplete, conclusions based on the testing results will have to
take 1nto account the uncertainty of a particular pipeline’s operating history. The following specific
factors will affect the applicability of pipeline pressure testing and the interpretation of the results
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e Pipeline matenals (e g, vitrified clay pipe) and diameter may not be conducive to
pressure testing

¢ Many pipelines transferred waste through gravity flow and therefore had very low
operating pressures. Pressure testing should be designed to approximate the operating
pressures of the pipelines to the extent possible

¢ The majority of the pipelines have been inactive for 15 to 20 years or more Any
leaks detected 1n the pipelines may have developed after the pipelines were removed
from service

» Contamination may exist at locations where pipeline leaks were excavated and
repaired Contamination may also exist at locations where a replacement pipeline
was nstalied 1n the same alignment where an older, leaking pipeline was removed.
Pipelines which currently test "tight” may have been repaired, or may be a
replacement line for an older pipeline which leaked Historical data may help identify
locations of pipeline repair and replacement However, 1t is expected that maintenance
and construction records for the pipelines will be incomplete, particularly for the early
operating history of RFP (1950s and 1960s)

Techmques using tracer gas (typically hehium) or sensors to detect air motion around leaks can be

employed duning pressure testing to identify specific leak locations along pipelines

Because the OPWL pipelines vary widely 1n age, diameter, matenal of construction, and operating
history, pipeline pressure testing will be field-tested under a vanety of conditions in order to evaluate
its feasibility and potential benefits to the Stage 1 pipeline investigation. Specific procedures for
conducting the pressure testing will be provided by the contractor(s) selected to perform the testing.
These procedures will be modified as necessary to support the objectives of the OU9 RFI/RI and

conform with project-specific health and safety or environmental protection requirements.

Pipeline Video Inspection
Video nspection of pipeline interiors may be beneficial 1n evaluating the integrity of the pipeline

and 1n tracing pipeline alignments In particular, video mspection may aid in evaluating leaks
detected through pipeline pressure testing, and aid 1n evaluating pipelines which are not conducive
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to pressure testing (e g, vitrified clay pipelines) Video inspection can be performed on pipelines

as small as three inches 1n diameter

The potential applicability and benefits of pipeline video 1nspection depend upon the same factors
that are 1dentified above for pipeline pressure testing, Pipeline video inspection will be field-tested
in order to evaluate 1ts feasibility and potential benefits to the Stage 1 pipeline investigation. As
with pipeline pressure testing, specific procedures for conducting video inspections will be provided
by the contractor(s) selected to provide the service These procedures will be modified as necessary
to support the objectives of the OU9 RFI/RI and conform with project-specific health and safety or

environmental protection requirements.

Removed Pipelines
Some OPWL pipelines are known to have been physically removed after being taken out of service

Existing information indicates that sections of pipelines have been removed during construction of
new buildings Pipelines known to have been removed are 1dentified in the OPWL Data Summary
Sheets (Appendix B) and are highlighted on the OPWL Location Map (Figure 2-2) Additional data

compilation activities may 1dentify other removed pipelines or sections of pipelines.

The alignments of all removed pipelines will be 1dentified and located to the extent possible using
historical information, which may include engineering drawings and construction records documenting
the removal of the pipeline If the general location of the alignment 1s known, it may be possible
to locate remnant trench fill matenals (particularly sand or gravel bedding) through excavation of
test pits GPR may also be helpful in locating the alignments (see Pipeline Location and Tracing
section above).

As shown 1n Figures 7-2 and 7-3, Stage 1 investigation of removed pipeline alignments will follow
a similar decision process as that for existing pipelines If test pits are used to trace the alignment,
so1l samples will be collected 1n the same manner and locations as existing pipeline alignments

Where test pits are not used to trace the alignment, borings will be dnlled, using a hand auger if
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possible or a dnlling ng 1f necessary, to collect so1l samples from the bottom of the trench and native
soil directly below the trench A combination of test pits and borings may be appropnate for some
alignments. The test pits and/or borings will be located using the same criteria as for location of
test pits along existing pipelines, 1 e , they will target known release locations and structural features
to the extent possible The spacing between test pits and/or borings along removed pipeline
alignments will not exceed 100 feet Areas of the removed pipehne alignments found to be
contaminated n the Stage 1 mvestigation will be mnvestigated further under Stages 2 and 3 1n the

same manner as existing pipeline alignments

Pipeline Valve Vaults
As described 1n Section 2 2 2 2, valve vaults were constructed at a number of pipeline intersections

to facilitate access and inspection of pipelines and valves These concrete structures typically were
built below grade, and served as secondary containment 1n the event of a leak at the pipeline junction
or valve OPWL valve vaults are shown on the site utility location maps in Appendix A. Existing
information indicates that OPWL valve vaults were flooded by released waste in a number of
instances The onginal Valve Vault No 7 location immediately west of Building 707 is targeted
by IHSS 1231 (see Table 24 and Section 22 4) as a result of historical releases. Specific
information regarding the location and historical operations of OPWL valve vaults will be obtained
dunng additional data compilation activities (Section 7 2 4)

Because they are very similar in configuration and operational history to secondary containment
structures housing OPWL tanks ("process waste pits,” see Section 2 2 3 and Appendix B), OPWL
valve vaults will be incorporated into the OPWL tank investigation described in Secion 7 32 Valve
vaults may provide access to pipelines for purposes of pressure testing, residue sampling, video
mnspection, and insertion of locator devices, as described previously in this section

7 3.12 Stage 2 Investigation
As discussed 1n Section 7 2 1, the Stage 2 pipeline investigation will target contaminated sites

identified during the Stage 1 investigation The Stage 2 investigation 1s designed to provide a
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reasonable preliminary assessment of the extent of vadose zone soils contamination along pipeline
alignments Per the pipeline release conceptual model (Section 2 5.2.1), the initial spread of
contamination from pipeline releases is expected to be preferentially aligned along the pipeline. It
1s also expected that contaminant movement into native soils surrounding the pipeline trench will
occur primarily from the bottom of the trench Therefore, Stage 2 borings will be drilled along the
pipehine alignments and will sample both trench fill matenal and native soil underlying the trench

Where vadose zone bedrock 1s encountered 1n borings, a bedrock sample will be collected at the
bedrock/alluvium contact to provide a prehiminary assessment of contaminant migration into bedrock

The spacing of borings along the alignment 1s meant to help differentiate areally restricted, lower-
volume releases from potentially more significant higher-volume releases The following discussion
outlines the methods and procedures which will be employed during Stage 2.

Pipeline alignments adjacent to test pits (and/or borings for removed pipelines) identified as
contaminated by Stage 1 analytical results will be sampled by borings drnlled in a nominal pattem
around the test pits, as 1llustrated 1n Figure 7-4. Specific locations to be investigated will be proposed
n technical memorandum TM2 (Table 7 1) Where a contaminated test pit occurs between two clean
test pits, borings will be drilled at 5 and 20 foot intervals along the alignment in both directions from
the contaminated pit Where two or more consecutive contaminated test pits occur, borings will be
dnlled at 20 foot intervals along the alignment between the test pits, and at § and 20 foot intervals
along the ahignment outside of the contaminated test pit locations Where drilling rig access 18
restricted, the borings will be dnlled as closely as possible to this nominal pattern It may be possible
1n such nstances to dnll the borings with a hand auger, depending upon the depth required
Similarly, obstructions along the pipeline alignment (e g , a building or security fence) may require

modification of the nominal spacing

Nomuinal so1l sampling depths for the Stage 2 borings are depicted in Figure 7-3. One discrete soil

sample will be collected at each of the following locations
* Ground surface (pnior to dnlhing)

e In trench backfill near the bottom of the trench
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* In native soil directly below the trench

» In native soil mid-depth between the trench bottom and the water table or bedrock,
whichever 1s encountered first

« In native soi1l directly above the water table or at the bedrock/alluvium interface,
whichever 1s encountered first

e In bedrock at the bedrock/alluvium contact 1f groundwater is not encountered above
the contact (1 e, where the vadose zone extends to the bedrock/alluvium contact)

Surface so1l samples will be collected using the grab method described in OP GT.8, Surface Soil
Sampling [Each surface soi1l sample will consist of a 6-inch square area sampled to a depth of
6 inches Borings will be dnilled and sampled 1n accordance with OP GT 2, Drilling and Sampling
Using Hollow-Stem Auger Techmques, using the continuous core auger method. A three-inch inside
diameter sample barrel will be used to collect 2-foot long samples from the borings. A sample

. volume of 2,250 cubic centimeters (approximately 140 cubic inches) will be required to perform the
analyses specified in Section 7.4

Recent water level monitoring data, combined with information from alluvial isopach maps, will be
used to predict depths to the water table and to bedrock at the various sampling locations. If the
depth between the trench bottom and the water table or bedrock is less than § feet, the mid-depth

soil sample will be omitted

The Stage 2 pipeline investigation will be conducted 1n accordance with all applicable EMD OPs
Acuvities will be governed by OPs as follows

¢ Prework radiation surveys of bonng locations will conducted according to OP FO 16,
Field Radiological Measurements

o Pnor to dniling, boring locations will be cleared according to OP GT 10, Borehole

Clearing
» Surface soil samples will be collected using the grab method per OP GT 8, Surface
. So1l Samphin
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» Borings will be drilled and sampled by continuous core auger methods according to

OP GT.2, Dnlling and Sampling Using Hollow-Stem Auger Technigues

« Boring samples will be logged according to OP GT 1, Logging of Alluvial and
Bedrock Matenal

» Cuttings and fluid generated during dnlling will be handled 1n accordance with OP
FO 8, Handling of Dnlling Fluids and Cuttings

» Borings will be plugged and abandoned per OP GT 5, Plugging and Abandonment
of Boreholes

» Bornng locations will be surveyed to achieve final location and elevation accuracies
of £0 1 feet per OP GT.17, Land Surveying

7313 Stage 3 Investigation
The Stage 2 pipeline investigation may i1dentify areas which warrant further charactenization of vadose

‘ zone soils contamination In particular, Stage 2 may indicate areas where contamination affects a
significant length of pipeline alignment, suggesting a relatively large release from the pipeline
Following the completion of the Stage 2 pipeline investigation, the results of Stages 1 and 2 will
be summanzed 1n technical memorandum TM3 (Table 7 1), and the need for additional investigation
will be resolved on a site-by-site basis for each contaminated area Where additional investigation
15 determined to be appropnate, a Stage 3 pipeline investigation will be performed

The Stage 3 investigation will utilize additional borings drilled along the pipeline alignment as
necessary to fully determine the extent of contamination in vadose zone soils along the alignment,
and 1n native so1l adjacent to the alignment to evaluate any spread of contamination laterally from
the pipeline trench into vadose zone soils It 1s proposed that a reasonable nominal starting point
for the Stage 3 investigation 1s 20 feet along the pipeline alignment beyond the extent of the Stage 2
borings, and five feet laterally from either side of the trench at the location of highest contaminant
concentration identified dunng Stages 1 and 2 The exact boring and sampling locations will be
determined on a case-by-case basis, taking into account the following factors

. * Environmental fate and mobility of the specific contaminants
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e Depth to water table and bedrock at the particular site
e Contaminant concentrations along the pipeline alignment
e Nature of trench fill matenals and native soils

» Evidence of significant migration into native soils underlying the trench, as determined
through Stage 2 sampling

Proposed Stage 3 boring locations will be documented through technical memoranda which are

approved prior to implementation

The procedures described 1n Section 7 3 1 2 for dnilling and sampling Stage 2 borings will also apply
to Stage 3 borings

The Stage 3 pipeline investigation 1s designed to fully assess the lateral and vertical extent of
contamination 1n vadose zone soils affected by pipeline releases It 1s reasonable to expect that
Stage 3 will be implemented in stages in order to meet this objective, with borings located
increasingly distant from the contaminant source until the lateral extent of vadose zone soils
contamination 1s delineated As discussed 1n Section 7 2.2, the extent of contamination will be
determined through comparnson of analytical results to values provided in the Final Background
Geochemical Charactenization Report (EG&G, 1991d), or to the most current background data
available at the time the FSP 1s implemented, and to values specified in potential ARARSs.

7 32 Tank Investigation
The sampling design and locations for the OPWL tank investigation are discussed below This section

details the activities to be conducted durning the Stage 1 and Stage 2 tank investigations

OPWL tank locations targeted for investigation under the OU9 Phase I RFI/RI are identified in
Figure 7-1 Table 7 3 provides the rationale for investigation of each OPWL tank location Only
tank locations identified in the OPWL Closure Plan are included in Figure 7-1 and Table 7 3
Additional OPWL tank locations requining investigation may be i1dentified during additional data
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compilation activities (Section 7 2 4). These will be addressed as necessary 1n technical memorandum
TMI1 (Table 7 1) Also, OPWL pipeline valve vaults (Section 7 3 1 1) will be investigated in the
same manner as tank secondary containment structures, or process waste pits, during the OPWL tank
mnvestigation The decision process used to identify tank investigation activities and sampling

locations 1s discussed below

7321 Stage 1 Investigation
As discussed in Section 72 1, the Stage 1 tank investigation 1s designed to locate areas of

contamination 1n OU9 vadose zone soils, based on the tank release conceptual model (Section 2.5 2)
and information denived from additional data compilation activities (Section 7.2 4) and to provide
an assessment of the nature of contamination at these locations The following discussion outlines
the methods and procedures which will be employed 1n the Stage 1 tank investigation

The Stage 1 tank investigation will consist of the following activities
* Visual inspections
* Residue sampling

e Borings

The tank investigation decision tree presented in Figure 7-5 specifies how these activities will be
applied to specific tank locations As discussed 1n Section 7 1, tanks which are part of active waste
management units will not be investigated Residue samples will not be collected from tanks which
have been cleaned and painted since being removed from service Bornngs will not be dnlled for
tanks inside or beneath production buildings that are not accessible from outside the building, as
this would disrupt building operations Tank investigation activities are summarnized 1n Table 7.4

Stage 1 tank investigation activities will be conducted 1n accordance with all applicable EMD OPs.
Activities will be governed by the OPs as follows
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¢ Tank residue sampling will be performed according to the OP revision presented in
Section 11 0

* Prework radiation survey of boring locations will conducted according to OP FO.16,
Field Radiological Measurements

+ Prior to dnilling, boring locations will be cleared according to OP GT 10, Borehole
Clearing

» Surface soil samples will be collected using the grab method per OP GT.8, Surface
So1l Samphin

» Borings will be dnilled and sampled by continuous core auger methods according to
OP GT 2, Dnlling and Sampling Using Hollow-Stem Auger Techniques

» Boring locations will be surveyed to achieve final location and elevation accuracies
of £0 1 feet per OP GT 17, Land Surveying

‘ Tank Inspections
OPWL tanks will be inspected to visually assess tank integnity Both the interior and exterior of

above-grade and on-grade tanks will be inspected Detailed tank inspection work mstructions and
a form to document the inspection will be developed by the contractor that implements the OU9 Phase
I RFI/RI Observations of poor tank integnty (e g , excessive corrosion, holes, cracks, and visual
indication of contamination) will be documented and used to focus subsequent soil sampling efforts
Where possible, tank mspection will be conducted remotely to mitigate the need for entry into
confined spaces Access permits will be required to inspect some tank locations (sce OPWL tank
field inspection records 1n Appendix E)

As discussed 1n Section 2.2 3, many OPWL tanks are located 1n small structures ("process waste pits")
that serve as secondary containment for the tanks Inspection of such tanks will include a visual
assessment of the integnity of these structures Again, observations of poor integrity will be used
to focus so1l sampling locations around the structures OPWL pipeline valve vaults (Section7 3 1 1)

will also be visually inspected to assess their integrity
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Residue Sampling
One residue sample will be collected from each tank which has not been cleaned since removal from

process waste service to help charactenze OPWL wastes In instances where no residue is present,
one wipe sample will be taken on the interior surfaces of the tank (preferably at the base of the tank
or near pipeline connections) Wipe samples will be collected and tested according to OP FO.16,
Field Radiological Measurements This will provide a qualitaive measure of radionuclide
contamination Where possible, residue or wipe samples will be collected remotely, to mitigate the
need for entry into confined spaces In addition, inside surface radiological dose rate measurements
will be obtained by inserting a low energy gamma probe radiation detector into the tank These
measurements will be useful in venfying tank historical data and allow for future disposal criteria.

Boning Locations
Borings will be dnlled and sampled during the Stage 1 tank investigation to identify areas of

contamination immedaately adjacent to the tank location As discussed in the tank release conceptual
model (Section 2 5 2 2), contamination will most likely to exist at the following locations around
OPWL tanks

+ Beneath or near external connections and openings
* Near joints or corners around underground tanks

* Beneath the base of the tank

Areas beneath or near external connections and openings, and near joints or corners around
underground tanks, will be targeted as pnmary boring locations Known or suspected release locations
identified durning the additional data compilation activities (Sectton 7 2 4) will also be targeted as

primary boring locations, as will any "hot spots" 1dentified through the surface radiation surveys.

Because OPWL tank locations vary widely 1n size and configuration, a nominal pattern for borings
1s not appropriate As a general rule, 1t 1s proposed that one borning be dnlled on each accessible

side of the tank location If field observations suggest that more or less borings are needed to
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adequately characterize the soils immediately surrounding a tank location (i.e., for very large or very
small tank locations), proposed boring locations for the particular site will be documented 1n techmcal
memorandum TM1 and approved prior to implementation In all cases, borings will be drilled as
close as possible to the tank structure

Sampling of Bornngs
Nominal boring sampling locations for the Stage 1 tank investigation are illustrated in Figure 7-6

One discrete so1l sample will be collected at each of the following locations
* Ground surface (pnior to dnlling)

» One to three feet below the base of below-grade tanks uniess base of tank is in
bedrock, for above-grade or on-grade tanks, mid-depth between the ground surface
and the water table or alluvium/bedrock interface, whichever is encountered first

+ Darectly above the water table or bedrock/alluvium contact, whichever 1s encountered
first

» In bedrock at the bedrock/alluvium contact if groundwater is not encountered above
the contact (1 e, where the vadose zone extends to the bedrock/alluvium contact)

Regardless of whether the water table 1s encountered duning dnlling, a so1l sample will be collected
if possible from the interval one to three feet below the base of underground tanks. If the base of
the tank extends into bedrock, however, samples will be collected from the alluvium/bedrock interface

and dnlling will discontinue Examples of these various sampling scenanos are provided 1n Figure
7-6

Surface so1l samples will be collected using the grab method described in OP GT.8, Surface Soil
Sampling Each surface soil sample will consist of a 6-inch square area sampled to a depth of
6 inches Borings will be drilled and sampled 1n accordance with OP GT 2, Dnlling and Sampling
Using Hollow-Stem Auger Techmqgues, using the continuous core auger method. A three-inch inside
diameter sample barrel will be used to collect 2-foot long samples from the borings. A sample
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volume of 2,250 cubic centimeters (approximately 140 cubic inches) will be required to perform the
analyses specified in Section 7 4

Recent water level monitoring data, combined with information from alluvial isopach maps, will be
used to predict depths to the water table and to bedrock at the vanous tank locations. If the depth
between the ground surface and the water table or bedrock 1s less than 5 feet at above-grade or on-

grade tank locations, the mid-depth so1l sample will be omitted -

Removed Tanks

Some OPWL tanks are known to have been physically removed after being taken out of service
Tanks known to have been removed are 1dentified 1n the OPWL Data Summary Sheets (Appendix
B) and are highlighted on the OPWL Location Map (Figure 2-2) Additional data compilation

activities may identify other removed tanks

The locations of all removed tanks will be identified to the extent possible using histornical
information, which may include engineering drawings, aenal photographs, and construction records
documenting the removal of the tank As shown in Figures 7-5 and 7-6, Stage 1 investigation of
removed tanks will consist of a single boring dnlled as closely as possible to the center of the original
tank location Where multiple tanks existed at a single location, borings will be drilled at the onginal
center of each individual tank location Discrete soil samples will be collected from the borings 1n
the same manner and at the same depth intervals descnbed above for the onginal tank type (ie,
below-grade, above-grade, and on-grade tanks). Samples will be collected at the ground surface,
one to three feet below the base of below-grade tanks unless base of tank 1s in bedrock, for above-
grade or on-grade tanks, mid-depth between the ground surface and the water table or the alluvi-
um/bedrock interface (whichever 1s encountered first), and directly above the water table or the alluvi-

um/bedrock interface
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7322 Stage 2 Investigation
As discussed in Section 7.2 1, the Stage 2 tank investigation 1s designed to determine the honizontal

and vertical extent of contamination in vadose zone soils surrounding OPWL tank locations 1dentified
as contaminated during the Stage 1 tank investigation These tank locations will be identified in
technical memorandum TM2 (Table 7 1) and further investigated by drilling and sampling additional
borings

As with Stage 1 boring locations, the unique configuration of each OPWL tank location makes it
impractical to establish a nominal sampling pattern for Stage 2 activities. As such, Stage 2 boring
locations and subsurface sampling frequency will be developed on a case-by-case basis The proposed
Stage 2 mvestigation for each tank location will be documented 1n technical memorandum TM2 and
approved prior to implementation

The procedures described in Section 7 3 1 2 for drilling and sampling Stage 1 borings will also apply
to Stage 2 borings

The Stage 2 tank investigation 1s designed to fully assess the lateral and vertical extent of
contamnation 1n vadose zone soils affected by tank releases It 1s reasonable to expect that Stage 2
will be implemented 1n stages 1n order to meet this objective, with borings located increasingly distant
from the contaminant source until the lateral extent of vadose zone soils contamination is delineated
Additional intermediate stages in the Stage 2 tank investigation will be addressed in technical
memorandum TM3 (Table 7 1) and/or subsequent techmcal memoranda As discussed 1n Section
7 2 2, the extent of contamination will be determined through comparison of analytical results to
values provided for Rocky Flats Alluvium and bedrock in the Final Background Geochemical
Characterization Report (EG&G, 1991d), or to the most current background data available at the ime
the FSP 1s implemented, and to values specified in potential ARARS
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74 SAMPLE ANALYSIS
This section describes the sample handling procedures and analytical program for samples collected
during the OU9 Phase I RFI/RI, including sample designations, analytical requirements, sample

containers and preservation, and sample handling and documentation

741 Sample Designation
All sample designations generated for the OU9 Phase I RFI/RI will conform to the input requirements

of RFEDS Each sample designation will contain a nine-character sample number consisting of a
two-letter prefix identifying the media samples (e g , "SB" for soil borings, "SS" for surface soils),
a umgque five-digit number, and a two-letter suffix identifying the contractor. One sample number
will be required for each sample generated, including QC samples In this manner, 99,999 umque
sample numbers are available for each sample media for each contractor that contributes sample data
to the database Bornng numbers will be developed independently of the sample number for a given
boring These sample numbering procedures are consistent with the RFP sitewide QAP)P

74 2 Analytical Requirements
As discussed 1n Section 7 2 2, analytical parameters for Stage 1 samples (Table 7 2) are based on

Phase I RFI/RI analyte lists developed for other RFP OUs for which operational history or release
history 1s not clearly defined In general, Stage 1 residue, soil, bedrock, and groundwater samples
will be analyzed for each of the following chemical and radionuchide parameters:

e Target Analyte List (TAL) Metals

e Total Orgamc Carbon (TOC)

o Target Compound List (TCL) Volatiles
e« TCL Semivolatiles

» Radionuchides (gross alpha, gross beta, uranium 233+234, 235, and 238, amencium
241, plutonium 239+240, tntium, cesium 137, and strontium 89+90)

* Anons (nitrate, sulfate, chlonde, and fluonde)
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° pH

« Specific conductance

Field measurements of temperature, pH, and specific conductance will be taken on groundwater
samples collected from test pits during the Stage 1 pipeline investigation, in accordance with OP
SW 2, Field Measurements of Surface Water Field Parameters. Because these samples are not subject
to the same conditions as surface water, the total residual chlorine measurement stipulated in OP

SW 2 will not be required

Wipe samples will be analyzed according to OP FO 16, Field Radiological Measurements This will

provide a qualitative measure of radionuchide contamination

The OU9 Stage 1 analytical parameter list may be modified for some areas of the OPWL based on
the results of additional data compilation activities (Section 7 2 4), as discussed 1n Section 7 2.2

Stage 2 analytical parameters will focus on only those contaminants 1dentified by Stage 1 analytical
results, as discussed 1n Section 722 Decisions regarding Stage 2 analytical parameter selection
will be documented 1n technical memorandum TM?2 (Table 7.1)

743 Sample Containers and Preservation
Sample volume requirements, preservation techmiques, holding times, and container matenal

requirements are dictated by the media being sampled and by the analyses to be performed
Analytical parameters of interest 1n OU9 for residue, so1l, and groundwater matrices, along with the
associated container size, preservatives (chemical and/or temperature), and holding times are histed

in Table 75 Additional specific guidance on the appropriate use of containers and preservatives

1s provided 1n OP FO 13, Containenzation, Preserving, Handling, and Shipping of Soil and Water
Samples
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744 Sample Handling and Documentation
Sample control and documentation 1s necessary to ensure the defensibility of data and to venfy the

quality and quantity of work performed 1n the field Accountable documents include logbooks, data
collection forms, sample labels or tags, chain-of-custody forms, photographs, and analytical records
and reports  Specific guidance defining the necessary sample control, identification, and chan-of-
custody documentation 1s discussed in OP FO 13, Containenzation, Preserving, Handling, and

Shipping of Soil and Water Samples

75 DATA MANAGEMENT AND REPORTING

Field data will be input to the RFEDS using a remote data entry module supplied by EG&G Data
will be entered on a timely basis, and a 3 5-inch computer diskette will be delivered to EG&G A
hard copy report will be generated from the module for contractor use The data will undergo a
prescribed QC process based on OP FO 14, Field Data Management

A sample tracking spreadsheet will be maintained by the contractor for use in tracking sample
collection and shipment EG&G will supply the spreadsheet format and will stipulate timely reporting
of information These data will also be delivered to EG&G on 3 5-inch computer diskettes Computer
hardware and software requirements for contractors using government-supplied equipment will be
supplied by EG&G. Computer and data secunity measures will also follow acceptable procedures
outlined by EG&G

As mentioned previously, forms will be developed to document the results of tank investigations
and test pit excavation Forms provided in the various OPs referenced 1n Sections 7 2, 7 3, and 7 4
will also be utilized as appropnate to document and manage the data obtained during the OU9 Phase I
RFI/RI

7 6 FIELD QC PROCEDURES
Sample duplicates, field preservation blanks, and equipment nnsate blanks will be prepared Trnp

blanks will be obtained from the laboratory The analytical results obtained for these samples will
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be used by the EMD project manager to assess the quality of the field samphing effort The types
of field QC samples to be collected and their application are discussed below The frequency with
which QC samples will be collected and analyzed 1s provided in Table 7 6

Duplicate samples will be collected by the sampling team for use as a relatve measure of the
precision of the sample collection process These samples will be collected at the same time, using
the same procedures and equipment, and 1n the same types of containers as required for the samples

They will also be preserved in the same manner and submatted for the same analyses as required for

the samples

Field blanks of distilled water will be prepared by the sampling team and will be used to provide

an indication of any contamination introduced during field sample preparation

Equipment (ninsate) blanks will be collected from final decontamination rninsate to evaluate the success
of the field sampling team’s decontamination efforts on non-dedicated sampling equipment
Equipment blanks are obtained by rinsing cleaned equipment with distilled water prior to sample

collection The rinsate 1s collected and placed in the appropnate sample contatners

Tnp blanks consisting of distilled water will be prepared by the laboratory technician and will
accompany each shipment of samples for volatile organic analysis Trip blanks will be stored with
the group of samples with which they are associated Analysis of the trip blank will indicate
migration of volatile organics or any problems associated with sample shipment, handling, or storage
Information from the trip blanks will be used in conjunction with air monitoring data and other

information to assess the influence of ongoing waste operations on the quality of data collected

Procedures for monitoring field QC are provided in the sitewide QAP)P
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7.7 AIR MONITORING AND SAMPLING PROCEDURES

Airmonitoring will be performed duning field activities to ensure that quality data are obtained during
sampling and that all sampling activities comply with the Intennm Plan for Prevention of Contaminant
Dispersion (IPPCD) (EG&G, 1991g) and 1n accordance with OP FO.1, Air Monitoring and Dust
Control. It is expected that the Final PPCD will be completed by the time the OU9 RFI/RI is
implemented.

Arr quality monitoning requirements for activities such as borehole dnlling where there is a significant
potential for producing appreciable quantities of suspended particulates include the following:

o Site perimeter and community Radiological Ambient Air Monitoring Program
(RAAMP) monitonng

* Local momtoning of Respirable Suspended Particulates (RSP) at individual activity
work sites shall be conducted using a TSI "Piezobalance"” Model 3500 Respirable
Aerosol Mass Monitor, a real-time instrument Local RSP measurements will be used
to guide the project manager’s evaluation of the potential hazards associated with
activaty-related emissions The threshold RSP concentration for curtailing intrusive
activities will be 6 0 milligrams/cubic meter (mg/m®)

» Additional worker health and safety monitoring as required by the Site-Specific Health
and Safety Plan (SSH&SP)

As mentioned 1in Sections 254 and 56, a pnmary goal of the Phase I RFI/RI 1s to support
quantitative evaluation of human health nsk due to inhalation of contaminants denved from OU9
surface soils Inhalation exposure often 1s evaluated by assuming a conservative suspended particulate
concentration in ambient arr  Direct measurement of suspended particulate concentration can eliminate
much of the uncertainty 1n this assumption However, any surface soil contamination as a result of
OPWL releases 1s expected to occur as individual sites of limited area scattered throughout the RFP
main production facility As a result, suspended particulate data from air samples collected in the
vicinity of these sites probably would be representative of the main production facility as a whole

Total suspended particulate and respirable particulate data are collected at a monitoring station located
near the RFP east gate, downwind of the main production facility Suspended particulate data also
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have been collected 1n the vicimity of the 903 Pad immediately southeast of the main production
facility, and may be collected for other RFP OUs prior to or durning the QU9 Phase I RFI/RI. If areas
of surface soil contamination are 1dentified at OU9 duning Phase I field activities, suspended
particulate data from these sources will be evaluated for applicability to OU9 inhalation exposure
evaluation If appropriate, these data will be used to provide a conservative estimate of total
suspended particulates and respirable particulates 1n the vicimity of OU9 However, if it is determined
that these data may not be representative of OU9 conditions, an OU9-specific air sampling program
will be designed to provide the necessary data This air sampling program will be addressed as
necessary 1 technical memorandum TM3 (Table 7 1)
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TABLE 7.1

OU9 PHASE I RFI/RI TECHNICAL MEMORANDA

Results of additional data compalation activities
Detailed plan for surface radiation survey*
Stage 1 pipeline mnvestigation FSP®

Stage 1 tank investiganon FSP®

data compilation activities

« o e e )
i

TM2 |Following completion of Stage 1 » Results of Stage 1 pipeline and tank investigations
pipelme and tank mvestigations  Stage 2 pipeline mnvesugation FSP®
» Stage 2 tank investigation FSP®

Results of Stage 2 pipeline investigation

Results of first round of Stage 2 tank nvestigation
Stage 3 pipehine investgation FSP®

FSP for additional Stage 2 tank investigation®
Need for tensiometer nests at specific release locations
Need for site-specific air montonng

TM3 | Following completion of Stage 2
pipeline mvestigation and first round of
Stage 2 tank investigation

a If any modifications to the Stage 1 FSPs are necessary based on the results of surface radiation surveys,
then the survey results and the necessary FSP modification(s) will be addressed 1n a separate techmcal
memorandum If no FSP modifications are necessary, the surface radiation survey results will be
addressed 1n the Phase I RFI/RI Report

b Surface soil samples will be collected at each test pit and borehole location dunng the Stage 1, Stage 2,
and Stage 3 pipeline and tank investigations
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TABLE 7.2

ANALYTICAL PARAMETERS AND DETECTION/QUANTITATION LIMITS
FOR STAGE 1 SAMPLING ACTIVITIES AT OU 9

[Analyucal Parameter [ Water Limits |  Sod Lumts |
Target Analyte List Metals' (gh) (mg/kg)
Aluminum 200 40
Anumony 60 12

Arsenic 10 2
Banum 200 40
Beryllium 5 10
Cadmium 5 10
Calcium 5000 2000
Cesium* 1000 200
Chromium 10 20
Cobalt 50 10
Copper 25 50
Cyamde 10 10
Iron, Total 100 20
Lead 5 10
Lithium* 100 20
Magnesium 5000 2000
Manganese, Total 15 30
Mercury 02 02
Molybdenum* 200 40
Nickel 40 80
Potassium 5000 2000
Selenum 5 10
Silver 10 20
Sodium 5000 2000
Strontium* 200 40
Thallium 10 20
Tin* 200 40
Vanadium 50 100
Zinc 20 40

Total Orgamc Carbon' 1 pgh 1 mg/kg
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TABLE 7.2

ANALYTICAL PARAMETERS AND DETECTION/QUANTITATION LIMITS
FOR STAGE 1 SAMPLING ACTIVITIES AT OU 9
(Continued)

[Analytical Parameter [ WaterLimits | Sod Limits |

Target Compound List Volatiles® [{77)) (ng/kg)
Chloromethane 10 10
Bromomethane 10 10
Vinyl Chlonde 10 10
Chloroethane 10 10
Methylene Chlonde
Acetone
Carbon Disulfide
1,1-Dichloroethene
1,1-Dichloroethane
1,2-Dichloroethene (Total)

‘ Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachlonde
Vinyl Acetate
Bromodichloromethane
| 1,2-Dichloropropane

cis-1,3-Dichloropropene
Trnchloroethene
Dibromochloromethane
1,1,2-Tnchloroethane
Benzene
Trans-1,3-Dichloropropene
Bromoform
4-Methyl-2-pentanone
2-Hexanone
Tetrachloroethene
Toluene
1,1,2,2,-Tetrachloroethane
Chlorobenzene
Ethyl Benzene
Styrene

. Total Xylenes

RFPawvl7.2 03124192
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TABLE 7.2

ANALYTICAL PARAMETERS AND DETECTION/QUANTITATION LIMITS

FOR STAGE 1 SAMPLING ACTIVITIES AT OU 9

(Continued)

LénalyucalT’arameter

T “Water Limits | Sod Limiis |

Target Compound List Semivolatiles®

Phenol
bis(2-Chloroethyl)ether
2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Benzyl alcohol
1,2-Dichlorobenzene
2-Methylphenol
bis(2-Chloroisopropyl)ether
4-Methylphenol
N-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene

Isophorone

2-Nitrophenol
2.4-Dimethylphenol
Benzoic acid
bis(2-Chloroethoxy)methane
2,4-Dachlorophenol
1,2.4-Tnchlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutacdiene
4-Chloro-3-methylphenol (para-chloro-meta-cresol)
2-Methylnaphthalene
Hexachlorocyclopentadiene
2.4,6-Trichlorophenol
2.4,5-Tnichlorophenol
2-Chloronapthalene
2-Nitroamhine
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroanline

RFPawvI7.2

[(T7)])
10

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
50
10
50
10
10
10
50

(ugke)
330

330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
1600
330
330
330
330
330
330
330
330
330
330
1600
330
1600
330
330
330
1600
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TABLE 7.2

ANALYTICAL PARAMETERS AND DETECTION/QUANTITATION LIMITS
FOR STAGE 1 SAMPLING ACTIVITIES AT OU 9

(Continued)

[ Analytcal Parameter [ WaterLimus™ | SodLumuts |
Acenaphthene 10 330
2 4-Dimtrophenol 50 1600
4-Nitrophenol 50 1600
Dibenzofuran 10 330
24-Dinttrotoluene 10 330
Diethylphthalate 10 330
4-Chlorophenyl-phenyl ether 10 330
Fluorene 10 330
4-Nitroaniline 50 1600
4,6-Dinitro-2-methylphenol 50 1600
N-nitrosodiphenylamine 10 330
4,-Bromophenyl-phenylether 10 330
Hexachlorobenzene 10 330
Pentachlorophenol 50 1600
Phenanthrene 10 330
Anthracene 10 330
Di-n-butylphthalate 10 330
Fluoranthene 10 330
Pyrene 10 330
Butylbenzylphthalate 10 330
3,3'-Dichlorobenzidine 20 660
Benzo(a)anthacene 10 330
Chrysene 10 330
bis(2-Ethylhexyl)phthalate 10 330
Di-n-octylphthalate 10 330
Benzo(b)fluoranthene 10 330
Benzo(k)flnoranthene 10 330
Benzo(a)pyrene 10 330
Indeno(1,2,3-cd)pyrene 10 330
Dibenz(a,h)anthracene 10 330
Benzo(g,h,)perylene 10 330
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TABLE 7.2

ANALYTICAL PARAMETERS AND DETECTION/QUANTITATION LIMITS
FOR STAGE 1 SAMPLING ACTIVITIES AT OU 9

(Conunued)

[Analytcal Parameter | Water Limits= | Sorl Limuts

Radionuchides” (o7} @ECIR)
Gross Alpha 2 4
Gross Beta 4 10
Uranmum 233+234, 235, and 238 (each species) 06 03
Americium 241 001 0.02
Plutomum 239+240 001 0.03
Tntum 400 400 (pCy/ml)
Ceswuum 137 1 05
Stronttum 89+90 1 1

Anmons' (mg/)
Nitrate/Nitrite 5 TBD
Sulfate 5 TBD
Chlonide 5 TBD
Fluonide 01 TBD

pH 01 pH unt TBD

Specific Conductance TBD TBD

Limuits refer to detection himits
‘Limats refer to quantitation himats
*Non-CLP TAL Metals detection limit
TBD - To be determined

Note Detection and quantitation imits are ighly matrix dependent. The himits histed here are the mummum achievable
under 1deal condiions  Actual Iimits may be higher

Detection/quantitation limits for residue samples are not specified by the GRRASP. The unknown nature of this matrix

prevents establishment of specific hmits Detection/quantitanon hmits will be the mummum obtanable for a given
matrnx
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TABLE 74

FIELD INVESTIGATION PLAN SUMMARY FOR OPWL TANKS

Field Investigation ummary

Tank
Waste Soil Explanation’

Location Inspecuon

T-1 ’ T X

One underground tank, removed, outside Building
122

T-2 One underground tank, abandoned, beneath south
4

wing of Building 441

T-3 X X X One aboveground tank, abandoned, outside Buildin
441
One underground tank, abandoned, inside Bulding
.J| 441 process waste pit (Buikling 429)
T4 X X Three floor sumps, active (incidental spill control),
mside Building 447 basement

T-5 Two abovegrade tanks, active (Part B Hazardous &
Low-Level Permit Application Unit Nos. 40.04 and
40 05), inside Building 444 basement

T-6 X X Two floor sumps, active (foundation dramnage),
mside Building 444 basement

T-7 Two abovegrade tanks, active (90-day transuranic
waste accumulation tanks, Unit Nos. 522 and 523),
mside Building 559 process waste pit (Building 528)

T-8 X X X Two underground tanks, converted to plenum deluge
system, 1nside Building 771 process waste pit
(Building 728)

T-9, T-10 X X X Four underground tanks, two converted to plenum
deluge system, two abandoned, inside Building 776
process waste pit (Building 730)

T-11, T-30 T-11 Two underground sumps, acuve (Part B
Secondary Contamnment Reference No 2011), inside
Building 707 process waste pit (Bulding 731)

T-30  One underground sump, active (Part B Sec-
ondary Containment Reference No. 2011), Building
707 process waste pit (Building 731, T-30 1s the
Bulding 731 structure 1tself)

T-12 Not a valid OPWL tank location
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TABLE 74
FIELD INVESTIGATION PLAN SUMMARY FOR OPWL TANKS
(Continued)
Field Investigation Summary |

Explanation’

774 basement

deluge system, two abandoned, all cleaned and
panted after removal from process waste system, 1n
Building 779 basement

T-14, T-16 Three underground tanks, abandoned, outside Build-
mg 774
T-15, T-17 Six underground tanks, removed, beneath south
wing of Building 774
T-18 One underground sump, abandoned, mside Building JI
778
T-19, T-20 Four underground sumps, two converted to plenum “
FI

T-21, T-22

T-21 One floor sump, abandoned, mside Building
886 process waste pit (Building 828)

T-22 Two abovegrade tanks, abandoned, mnside
Building 886 process waste pit (Bulding 828)

T-23

One underground sump, abandoned (but presently
contans the base of the Butlding 865 electron beam
furnace), cleaned and panted, inside Building 865

|

T-24, T-32

T-24 Seven abovegrade tanks, active (Part B Haz-
ardous and Low-Level Mixed Permit Application
Unit Nos 40 20 - 40 26), inside Building 881 pro-
cess waste pit (Building 887)

T-32 One underground sump, acuve (Part B Sec-
ondary Containment Reference No 2014), Building
881 process waste pit (Bulding 887, T-32 1s the
Bulding 887 structure itself)

RFPawvI7 4
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TABLE 74
FIELD INVESTIGATION PLAN SUMMARY FOR OPWL TANKS
(Continued)

Field Investigation Summary T
Tank 1
Waste Soil Explanation

Location Inspecuon

T-25, T-26

i
T-25 Two abovegrade tanks, active (Part B Haz- ||
ardous and Low-Level Mixed Permit Application
Unit Nos 40 30 and 40 31), mside Bmlding 883
|
l
|

T-26° Three abovegrade tanks, acuve (Part B Haz-
ardous and Low-Level Mixed Permit Application
Unit Nos. 40.39 - 40 41), nside Buslding 883 |

T-27 One abovegrade tank, removed, outside Building
886
T-28 Two floor sumps, active (incidental spill control),
mside Bulding 889
T-29 One on-grade tank, abandoned, outside Building 774
T-31 Not a vahid OPWL tank location
T-33, T-34, Not valid OPWL tank locations
T-35 h
T-36, T-37 Two underground sumps, abandoned, nside Build- ]I
g 771C
T-39 Four abovegrade tanks, removed, former tank loca-
tion has been thoroughly cleaned and decontammat-
ed, mside Building 881

1 See Section 7 3 2 and Figure 7-5 for tank investigation decision rationale
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TABLE 7.5

SAMPLE CONTAINERS, PRESERVATION, AND HOLDING TIMES
FOR RESIDUE, SOIL, AND WATER SAMPLES

RESIDUE AND SOIL. SAMPLES
Parameter Contamner Preservative Holding Time
TAL Metals )‘m" 250 mt wide-mouth glass ) 4oc 180 days"
Cyamde Jl a: 250 me wide-mouth glass Cool, 4°C 14 days
2 x 125 m¢ wide-mouth Tef- o
TCL Volatiles lon-hned jar Cool, 4°C 7 days
1 x 250 m¢ wide-mouth Tef- o 7 days until extraction, 40
TCL Semuvolatiles lon-hned jar Cool, 4°C days after extraction
Radionuclides 1 x 1 ¢ wrde-mouth glass jar  None 180 days
TOC, Anmions, pH, and 1 x 250 mi wide-mouth glass
specific conductance jar Cool, 4°C 28 days
'Holding tme for mercury 1s 28 days
WATER SAMPLES
Parameter Contamer Preservauve Holding Time
Nitric acid pH <2, )
TAL Metals 1 x 1 ¢ polyethylene bottle Cool, 4°C 180 days
Sodium hydroxide pH
Cyanide 1 x 1 ¢ polyethylene bottle >12, Cool, 4°C 14 days
2 x 40 mt VOA wials with tef- o
TCL Volatiles jon-ined septum lids Cool, 4°C 7 days
o 7 days until extraction, 40
TCL Semivolatiles 1 x 4 § amber glass bottle Cool, 4°C days after extraction
Radionucldes 12 ¢ polyethylene botde(s) ’gg’f :f('f PH<2 180 days
Sulfunc acid pH <2,
TOC 1 x 250 m{ polytehylene bottle Cool, 4°C 28 days
Anions 1 x 1 ¢ polyethylene bottle Cool, 4°C 28 days
Nitrate/Nitrite 1 x 250 m¢ polyethylene bottle é‘;’(f;‘"‘fog"‘d PH<Z 28 days
PH, temperature, and In-situ, beaker or bucket None Analyze immediately

specific conductance

'Holding ime for mercury 1s 28 days
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TABLE 7.6
FIELD QC SAMPLE FREQUENCY
Sample Frequency
Sample Type of Anal
ple Type pe ysis : Laquids
Duplicates Organics 1/10 1/10
Inorganics 1/10 110
Radionuchides 1/10 1/10
Field Blanks Organics NR NR
Inorganics 1720 1/20
Radionuclides 1720 1/20
Equpment Blanks Organucs 1/20 1/20
Inorganics 1/20 1720
Radionuchdes 120 1/20
Tnp Blanks Organics 1/20 1/20
Inorganics N/A N/A
Radionuchdes N/A N/A
N/A = Not Applicable
N/R = Not Required
1/10 = one QC sample per ten samples collected
RFPawT7.6 03724192
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8.0 HUMAN HEALTH RISK ASSESSMENT PLAN

81 OVERVIEW

Section 300 430(d) of the National Contingency Plan states that as part of the remedzal investigation,
a Baseline Risk Assessment 1s to be conducted to determine whether contaminants of concem
1dentified at the site pose a current or potential future nisk to human health (Human Health Risk
Assessment) and the environment (Environmental Evaluation) in the absence of remedial action.
This section describes the Human Health Risk Assessment components which include:

* Data Collecuon/Evaluation
« Exposure assessment
e Toxicity assessment

¢ Risk characterization

The Environmental Evaluation 1s described 1n Section 9 0 of this Work Plan

Figure 8-1 illustrates the basic Human Health Risk Assessment process and components The Human
Health Risk Assessment objective 1s to identify and assess potential human health risks resulting
from exposure to site contaminants present in various environmental media Several objectives will
be accomplished under the Human Health Risk Assessment task, including identification and

charactenzation of the following
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« Toxicity and levels of hazardous substances present in relevant media (e.g, air,
ground-water, soil, surface water, sediment, and biota)

* Environmental fate and transport mechamsms within specific environmental media,
and inter-medsa fate and transport where appropnate

¢ Potential human and environmental receptors
» Potential exposure routes and extent of actual or expected exposure

» Extent of expected impact or threat, and the hikelihood of such impact or threat
occurning (e g, nsk charactenization)

¢ Level(s) of uncertainty associated with the above

Human Health Risk Assessment results will be used to determine 1f remedial actions are warranted

at OU9 and, 1f so, the associated cleanup levels necessary to protect human health.

A number of EPA guidance documents will be used to provide direction for developing the Human
Health Risk Assessment The documents listed 1n Table 8 1 constitute the most recent EPA gumidance
1n public health nsk assessment It must be emphasized that EPA manuals are guidelines only, and
that EPA states that considerable professional judgement must be used in their application The focus
of the nsk assessment for OU9 will be to produce a realistic analysis of exposure and health risk.

To accomphish the charactenization of the magmtude of the exposure/dose assessment for radionu-
chides, a number of documents will be referenced, including but not imited to DOE Order 5400 S,
Federal Guidance Report No 10 (EPA, 1984), and Federal Guidance Report No 11 (EPA, 1988d).
The dose calculations shall provide an estimate of the committed effective dose equivalent to an
individual 1n the population which can then be compared to hifetime nsk from radiation exposure.
Estimates of lifetime nisk of cancer to exposed individuals resulting from radiologrcal and chemical
nisk assessments will be tabulated separately 1n the final human health nisk assessment In addition
to available national EPA guidance, supplemental Region VIII risk assessment guidance will be used
if applicable
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The following Human Health Risk Assessment Plan will be applicable to both Phase I and Phase II
RFI/RI tasks undertaken at OU9 Phase I RFI/RI objectives are hmited to charactenization of the
source term and soil contamination As described 1n Section 2 5 4, the limited scope of Phase I data
collection will support quantitative evaluation of soil ingestion, inhalation, and dermal contact
exposure pathways These pathways will be evaluated at locations where surficial soil contamination
1s determined to exist due to OPWL releases Phase I will also allow 1dentification of potential
exposure pathways mnvolving surface water, groundwater, and biota as transport media. These
pathways will be quantitatively evaluated, if necessary, during Phase II

Although Iimiated 1n scope, the Phase I characterization must meet the applicable data needs and data
usability descrnibed in this secion Existing available information on ground water, surface water,
and air quality will be incorporated to the extent practicable This information can then be apphed
to each component of the risk assessment process, and a partial Human Health Risk Assessment will
be developed

82 DATA COLLECTION/EVALUATION

This section outlines the process that will be used to 1dentify source-related contaminants present
at OU9 at concentrations that could be of concern to human health This process includes a summary
of historical and RFI/RI related data collected at OU9, an evaluation of historical and RFI/RI data
relevant to performing the Human Health Risk Assessment, and use of this information to identify
contaminants of concern (COCs) COCs include chemicals and other constituents, such as metals
or radionuchides, that are 1dentified at the unit and evaluated 1n the Human Health Risk Assessment

821 Data Collection

The first step 1n the process 1s a summary of all data available for use in the Human Health Risk
Assessment Ths step 1dentifies the historical data relevant to performing the Human Health Risk
Assessment, assembles Phase 1 RFI/RI data as they become available, and establishes data formats

to facilitate data evaluation Data attributes important to this step include the following information.

o Site descnption
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» Sample design with sampling locations

* Analytical method and detection limit

* Results for each sample, including qualifiers

* Sample quantitative limts and/or detection hmits for non-detects

* Field conditions

8 22 Data Evaluation

Histoncal and Phase I RFI/RI data will be further evaluated in part by EPA’s guidelines 1ssued 1n
Guidance for Data Useability 1n Risk Assessment (EPA, 1990a). Intemal EG&G QA/QC guidelines
will also be used to evaluate the usability of historical data available EPA has identified the

following data useability critena
‘ e Assess data documentation for completeness
o Assess data sources for appropriateness and completeness
» Assess analytical methods and detection Iimits for appropriateness
¢ Assess data validation review

» Assess sampling data quality indicators (completeness, comparability, representative-
ness, precision, and accuracy)

» Assess analytical data quality indicators (such as spike recovenes, duplicates, and
blanks) for completeness, comparability, representativeness, precision, and accuracy

Following completion of the Phase I RFI/RI data collection, analysis, and validation, new data will
be evaluated to determine if they support historical trends Where new data and historical data appear
compatible, the historical data will undergo re-evaluation to 1dentify those that could be used

quantitatively 1mn conjunction with new data

. Based on the outcome of this evaluation, the data set contaiming historic .! ind Phase I RFI/RI data
that can be used to support a quantitative Human Health Risk Assessment will be 1dentified Part
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of this evaluation will include the most appropriate summary process and format This will involve
identifying statistical summary techmiques that consider spatial and temporal data distributions,
determining 1f anithmetic or geometric means are approprate, and determining the appropniate method
for dealing with non-detected values and qualified data The data summary will include

» The frequency of detection (number of positive detects/number of analyses) for each
compound and sample location

o The mmmmum- and maximum-reported concentrations for each compound at each
sample location

Tentatively 1dentified compounds (TICs) reported 1n the Phase I RFI/RI data will be evaluated relative
to their usefulness 1n the Human Health Risk Assessment If only a few TICs are reported relative
to other contaminants, or 1f they are unrelated to the RFP, they will be excluded from the Human
Health Risk Assessment If numerous TICs are reported and they appear related to the RFP, they
will be carned through the Human Health Risk Assessment only to the extent that they aid 1n
charactenizing human health risk as needed for site decistons It 1s unlikely that risks resulting from
exposure to TICs cannot be characterized at this time because of the absence of specific contaminant

1dentity and available toxicological information

8 2 3 Hazard Identification
The objective of the hazard identification 1s to 1dentify RFP-related COCs present at OU9 1n
concentrations high enough that may be of concern relative to human health considerations Critena

for performing the hazard i1dentification include but may not be limited to
« Frequency of detection
« Environmental media concentrations exceed background concentrations

» Toxicity, mobility, and persistence

From the list of valid data suitable for use 1n the nisk assessment, potential site-specific COCs may

be 1dentified based on the following considerations
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The chemical 1s 1dentified as a site-specific, waste activity related compound released
from an 1dentified source at the IHSS

The concentration of the chemical exceeds the chemical-specific ARARs

The chemical 1s detected at a frequency greater than 5 percent of the time in an
individual media (e.g , surface soil, subsurface soil, alluvial ground water, etc )

The concentration of the chemical exceeds the 95 percent Upper Tolerance Limit of
the background concentration estimate -

The chemacal 1s a potential carcinogenic ompound classified as* Group A - sufficient
evidence of carcinogenicity 1n humans, Group B1 - imited evidence of carcinogenicity
1n humans, and Group B2 - sufficient evidence in ammals with inadequate evidence
in humans

The occurrence of a non-carcinogenic compound mn media at a concentration 0.1 times
the derived media concentration (DMC) (The DMC equals the exposure dose divided
by the reference dose )

The chemical’s inter-media transport, persistence, and biometabolic characteristics.

The chemical’s role as a nutrient

Depending on the number of site-related contaminants 1dentified, one of two things will happen under

both current and potential future conditions

RFPawv r
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If only a few site-related contaminants are identified, all of them will be carried
through the nsk assessment The contaminants responsible for dominant nsks at the
site, as well as those contributing low. r nisk, will be 1denufied.

If a large number of site-related contan. ... \nts are identified, contaminants of concern
may be selected and carned through tli. risk assessment to characterize only those
expected to contribute the ighest nsk. contaminants of concern will then be selected

in accordance with the Risk Assessment Guidance for Superfund, Volume II
Environmental Evaluation Manual (EPA, 1989b) that requires the following.

« Evaluating site historical information
» Evaluating contaminant concentrations and toxicities

 Exammmng contaminant mobility, persistence, and bioaccumulation
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Idenufying release mechamsms

o Identifying special exposure routes

» Evaluating contaminant treatability (retain those more difficult to treat than others)
» Assessing availability of contaminant ARARs

» Grouping chemicals by class according to structure-activity relationships or other
similanties

» Evaluating frequency of detection
* Estimating intake
e Identifying essential nutrients

« Using a concentration-toxicity screen to identify those contaminants that are
‘ expected to contribute the most to overall risks

To judge the degree and extent of risk to public health and the environment (including plants, animals,
and ecosystems), the projected concentrations of COCs at exposure pomnts will be compared with
ARARSs, as stated in Section 30 Because ARARs do not exist for certain media (such as soils),
nor are all ARARs necessarily health based, this companison 1s not sufficient in itself to satisfy the
requirements of the risk assessment process Moreover, receptors may be exposed to contaminants
1in more than one medium so that their total doses might exceed nisk reference doses (RfDs) and/or
mght result 1n an excess cancer risk greater than an acceptable target risk, as defined by EPA (e g,
10¢ to 10*) Nevertheless, the comparison with standards and cnitena 1s useful 1n defining the
exceedence of institutional requirements Aside from the ARARs discussed in Section 3 0, the

following criteria will be examined
o Dnnking-water health advisones
* Ambient water quality criteria for protection of human health

» Center for Disease Control and Agency for Toxic Substances and Disease Registry
so1l advisonies
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¢ National Ambient Air Quality Standards

Potential COCs will be evaluated in terms of all considerations i1n an iterative process Thus, a
chemical may be eliminated as a COC on the basis of one criterion, but 1t may subsequently be
1dentified as a COC on the basis of another cniterion (and vice-versa) Adequate documentation will
be prepared to justify including or excluding specific contaminants.

8 24 Uncertainty in Data Collection Evaluation
The assessment of the data collection process listed above 1nvolves the evaluation of five indicators:

completeness, comparability, representativeness, precision, and accuracy Uncertainty within each
of these parameters will influence the selection of COCs, affect the estimates of average and
maximum concentration of the chemical, and ultimately influence the nisk characterization results.
A qualitative 1dentification of the key site vanables such as sampling location, sampling frequency,
use of historical data, and selection of COCs will be performed for this Data Collection/Evaluation

Section

8 3 EXPOSURE ASSESSMENT
The exposure assessment objective 1s to determine how exposures to site contaminants could occur,
and to estimate the extent of exposure 1f 1t occurs The exposure assessment includes several tasks.

o Characterize the exposure setting relative to contaminant fate and transport and
potentially exposed populations

« Identify exposure pathways based on chemical source and release, exposure point,
and exposure route

« Identify uncertainties associated with the exposure assessment that impact the risk

charactenization

Exposure 1s defined as the contact of an organism with a contaminant or physical agent The
magnitude of exposure 1s determined by measuring or estimating the amount of a contaminant

available at the exchange boundanes (1 e , lungs, intestines, and skin) When contaminants migrate
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from the site to an exposure point (a location where receptors can come into contact with contami-
nants), or when a receptor directly contacts the contaminated media, exposure can occur The
radionuclides present at this OU do produce an external exposure hazard albeit a minor one.
Nevertheless, this external exposure route will be assessed and used in the nsk characterization

831 Conceptual Site Model
The site conceptual model for OU9 (Figures 2-8 and 2-9) will be used to evaluate primary and

secondary contaminant sources and releases, and potential receptors and associated exposures The
model helps to charactenze the exposure setting relative to contaminant fate and transport mechanisms
through exposed receptors The conceptual site model for OU9 may be revised on RFI/RI data
collected for the OU9 to incorporate new information Although not explicitly described by the OU9
conceptual site model, residential and occupational exposure pathways through ingestion, inhalation,
or dermal contact with site-related contaminants will be considered for evaluation in the risk
charactenzation if the revised conceptual model suggests they may be complete exposure pathways

A completed exposure pathway consists of all five of the elements listed below.
1 Source of contaminant
2 Mechamsm of chemical release to the environment
3 Environmental transport medium (e g , air, ground water) for the released constituent

4 Point of potential contact of human or biota with the affected medium (the exposure
point)

5 Exposure route (e g, inhalation of contaminated dust) at the exposure point

If any of these five elements 1s missing from a potential pathway, exposure cannot occur and thus
the pathway can be eliminated from the risk assessment process The conceptual model contains
all potential exposure pathways, and part of the goal of the RFI/RI Work Plan 1s to determine if a

completed exposure pathway exists

8 32 Contaminant Fate and Transport

RFPawv r 03112192



Final Phase I RFI/RI Work Plan for Manual 21100-WP-0U9.01
Operable Unmit 9 Section. 80, Rev 1
Onginal Process Waste Lines Page 10 of 20

The conceptual site model helps 1dentify potential contaminant fate and transport mechamisms These
could include soil contaminants leaching to ground water, soil entrainment and downwind deposition,
or surface runoff that transports surface soil downslope Contaminant-specific characteristics affect
fate and transport. Chemical specific factors affecting the probability a contaminant will migrate

include, but are not limited to
e Solubilhity
« Partition coefficient
* Vapor pressure
* Henry’s Law constant

* Bioconcentration factor

The evaluation of these chemical specific factors will help determine if contaminants can migrate
from their sources to potential receptors, not only those identified under current use scenarios but

those 1dentified under potential future exposure scenarios as well

8 33 Exposure Pathways
By using the conceptual site model and information on contaminant fate and transport, exposure

pathways can be identified The Human Health Risk Assessment will consider only complete
exposure pathways (or pathways that could be complete under potential future situations), those for
which data support the presence of a source, release mechanism, transport mechanism, exposure route,
and affected receptor Complete expuure pathways include the receptors and exposure route

(ingestion, 1nhalation, and dermal)

8 34 Potenual Receptors
The exposure scenarios that will be developed 1n the Human Health Risk Assessment may include

exposure of on-site workers, exposure of potential future receptors to contaminated media within
OU9Y, and exposure of off-site receptors to potentially contaminated ground water, surface water,
and airbome soil particulates The exact exposure scenarios to be considered will be selected
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according to an assessment of future use (e g, residential, recreational, restricted access) of the site

that may be made prior to completion of the Human Health Risk Assessment.

8 35 Exposure Point Concentrations
By using the data set 1dentified as part of Section 8 2 2, and the results of contaminant fate and

transport modeling, exposure point concentrations of COCs will be estimated on the basis of analytical
results of the sampling program described 1n Section 7 0 and available relevant histonical data. Some
data will be collected at the point of exposure. Other data collected at the source may be used in
conjunction with a transport model to estimate expected concentration at some exposure point
Because modeling may add uncertainty, the Work Plan emphasizes collecting data at exposure points
where possible (even though these data provide only a snapshot of conditions in time and space).

Release and transport of contaminants in environmental media may be modeled using analytical and/or
numerical models recommended and approved by EPA (e g , AIRDOS) or the best model available,
as determined by a model performance evaluation The models will be calibrated to improve
performance using site-specific parameters The selection of appropriate model(s) will be documented
1n the BRAP technical memorandum required under VII D 1 b of the IAG Statement of Work (DOE,
1991a)

Model outputs will be charactenized by estiimating vanance through an uncertainty analysis to the
extent required by the overall risk uncertainty analysis Reasonable efforts will be made to minimize
the vanance of model output Other major contnibutors to the overall nisk assessmcnt uncertainty
include exposure factors used in the estiniation of intake and the toxicity parameters (reference dose

and cancer slope factors) used to evaluate the effect of an acquired dose
Exposure point concentrations will be expressed as reasonable maximum exposure (RME) concentra-

tions and average concentrations RME concentrations are represented by the 95th percent confidence

limit on the average or the maximum-reported concentration, whichever 1s lower Depending on the
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quantity of data and their appropnateness for grouping, data distnnbution will be used to determine
the appropriateness of using geometric or arithmetic means to estimate the RME concentrations

When feasible, a goodness-of-fit analysis will be conducted to correctly identify the distribution of
the data and the most appropriate measure of central tendency The reasonable maximum concentra-
tion will be the upper 95th percent confidence limit on the appropriate mean or maximum likelihood
estimate In calculating the media concentrations, censored data (data sets with missing values, non-
detects, etc ) will be treated by appropriate methods such as those described 1n Statistical Methods

for Environmental Pollution Momtorning (Gilbert, 1987)

8 36 Contaminant Intake Estimation
In general, chemical intakes will be estimated using available, region-specific exposure parameters
Deviation from standard parameters will be documented and submitted to the regional EPA office

for approval pnior to preparation of the nsk assessment

Contaminant exposure (or intake) 1s normalized for time and body weight and 1s expressed as
milligrams of contaminant per kilogram of body weight per day (mg/kg/day). Radionuchide intake
1s based on total activity and 1s expressed as picoCuries of radionuclide (pC1) Six basic factors are
used to estimate intake exposure frequency, exposure duration, contact rate, chemical concentrations,
body weight, and averaging ime These factors are based on the types of exposure (e g , residential

or occupational, ingestion, or inhalation)

The RME and average exposure point concentrations are used in conjunction with receptor activity
patterns to estimate contaminant intake for each exposure route as appropriate. EPA requires using
95th percentile rates, 90th or 95th percentile values for exposure duration, and average values for
parameters such as body weight For example, a residential land use scenano describes an adult,
weighing 70 kilograms, who works at home and consumes 2 liters of water and breathes 20 cubic
meters (m®) of air per day The individual stays at home 350 days per year and lives in the same

residence for 30 years Different parameters are used for children, adult workers, and recreational
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exposures based on information provided by EPA 1n the Risk Assessment Guidance for Superfund,

Volume ]l Human Health Evaluation Manual Supplemental Guidance, "Standard Default Exposure
Factors," Intennm Final, March 25, 1991 (EPA, 1989¢c) Also, the averaging time for carcinogens

and non-carcinogens differ

Other standard intake rates established by EPA that will be used, 1f appropnate, include the following:
» Soil ingestion rates for children ages 1 through 6
« Soil ingestion rates for all others (workers and residents more than 6 years of age)

+ Inhalation rates based on activity levels

Contaminant rates can also be estimated for dermal exposures Of the three routes of exposure
(ingestion, 1nhalation, and dermal), the greatest uncertainty 1s associated with dermal exposures.
Part of this uncertainty results from the lack of chemical-specific permeability constants The Human
Health Risk Assessment will calculate the estimated contaminant intake through dermal exposures
and compare the intake values to those calculated for ingestion as the basis for demonstraung the

significance of the dermal route relative to other routes of exposure

Human intake of COCs will be estimated using reasonable estimates of exposure parameters EPA
guidance, site-specific factors, and professional judgement will be applied 1n establishing exposure
assumptions Using reasonable values allows estimation of risks associated with the assumed exposure

conditions without underestimating actual nsk

Depending on the data collected and the refinement of the conceptual site model, nontraditional
exposure routes that may be included in the Human Health Risk Assessment, include fish ingestion
and exposures resulting from recreational uses of the reservoirs (contact with sediments, ingestion,

and dermal contact with surface water) and the nearby open spaces (hiking, bicycling).
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Other nontraditional exposure routes may be 1dentified by using lad use data for the OU9 area These
mclude exposure scenarios related to agricultural land uses and other recreational land uses within
the OU9 area.

8 37 Uncertainty 1n the Exposure Assessment
The ability to construct exposure scenanos for a site depends on the amounts and kinds of environ-

mental data collected for that purpose Some uncertainty 1s inherent in environmental data collection
The numbers and kinds of uncertainties included 1n the exposure assessment directly impact the risk
charactenization; many professional judgements impact the identification and description of physical
site attributes that affect exposure and activity patterns One of the major areas of uncertainty in
the exposure assessment 1s the prediction of human activities that lead to contact with environmental
media and exposures to site-related contaminants This section of the Human Health Risk Assessment
will identify and descnibe how site attributes related to environmental sampling and analysis, fate
and transport modeling, and exposure parameter estimation and assumptions about them affect
uncertainty relative to assessing risk The exposure assessment uncertainty analysis will discuss the
potential magnitude of over- or under-estimation, or both, provides an indication of the impact, by

orders of magnitude, the uncertainty imparts on the estimation of nsk

The uncertainty analysis will identify and evaluate non-site-specific and site-specific factors that may
produce uncertainty in the nsk assessment, such as assumptions inherent to development of
toxicological endpoints (potency factors, reference doses) and assumptions considered 1n the exposure
assessment (model mnput vanability, population dynamics) Statistical simulation techniques (such
as Monte-Carlo) may be employed for contaminants for which quantitative evaluation 1s possible

The goal of this task will be to quantify, to the extent practicable, the uncertainty propagated through
the rnisk assessment process. The uncertainty analysis will present the spectrum of potential nisks
under specified scenanos such that the nsk management decision maker can obtain an understanding

of the level of confidence associated with all estimates of potential human health nsk

84 TOXICITY ASSESSMENT
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The objective of the toxicity assessment 1s to describe the contaminants considered in the Human
Health Risk Assessment relative to their potential to cause harm The toxicity assessment has two
general steps. The first determines what adverse health impacts, if any, could result from exposure
to a particular contaminant These are typically classified as carcinogenic and non-carcinogemc health
effects The second step, dose-response evaluation, quantitatively examines the relationship between

the level of exposure and the incidence of adverse health effects

Toxicity depends on the dose or concentration of the substance (dose-response relanonship). Toxicity
values are a quantitative expression of the does-response relationship for a contaminant and take the

form of RfDs and cancer slope factors, both of which are specific to exposure via different routes

Two sources of toxicity values are currently available for chemicals and radionuclides The primary
source 1§ the EPA’s Integrated Risk Information System (IRIS) database IRIS contains up-to-date
health nsk and regulatory information IRIS contains only those RfDs and slope factors that have
been venfied by the EPA work groups and 1s considered by EPA to be the preferred source of toxicity

information for chemicals

Following IRIS, the most recently available Health Effects Assessment Summary Tables (HEAST),
1ssued by the EPA’s Office of Research and Development, will be consulted to identify interim RfDs

and slope factors for radionuchides

In addition to identifying appropriate toxicity values, this section of the Human Health Risk
Assessment will provide brnief toxicity profiles based on recent, pubhished hiterature for each
contaminant evaluated in the Human Health Risk Assessment These profiles will describe the acute,
chronic, and carcinogenic health effects associated with site-related contaminants 1dentified in OU9.
Acute and chronic exposure to site-related radionuclides will be discussed, but most of the information
presented will deal with the carcinogenic hazard posed by the site-specific radionuclides

841 Uncertamnty In Toxicity Assessment

RFPawvr 03112192



Final Phase I RFI/RI Work Plan for Manual 21100-WP-0U9 01
Operable Unit 9 Section® 80,Rev 1
Onginal Process Waste Lines Page 16 of 20

A summary of the uncertainty inherent in the toxicity values for the COCs shall be compiled and
included 1in the Human Health Risk Assessment This summary shall include the following

information.
» Qualntative hazard findings
- potential for human toxicity
» Denvation of toxicity values
- human or animal data
- duration of study
+ Potennal for synergistic or antagonstic interaction with other substances

e Calculation of lifeime cancer risks on the basis of less than lifeume exposures

8 5 RISK CHARACTERIZATION
This section of the Human Health Risk Assessment presents the evaluation of potential risks to public

health associated with exposure to contaminants at the OU9 site Potential carcinogenic and non-
carcinogenic risks associated with complete exposure pathways will be estimated Risk characteriza-
tion nvolves integrating exposure assumptions and toxicity information to quantitatively estimate
the risk of adverse health effects Risk charactenization will be performed 1n accordance with EPA
guidance (EPA, 1989c¢)

Non-cancer nisk will be assessed by comparing the estimated daily intake of a contaminant to its
RfD This comparison measures the potential for non-carcinogenic health effects given the chemical
intake factors used to estimate exposure. To assess the potential for non-cancer effects posed by
multiple chemicals, EPA’s hazard index approach will be used This method assumes dose additivity
Hazard quotients (1individual chemical intake divided by the chemical RfD) are summed to provide
a hazard index, and if the index exceeds one, a potential for health nisk 1s suggested If a hazard

index exceeds one, where possible, chemicals may be segregated by similar effect or target organ
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to determine the potential health nsks Separate hazard indexes may be denived for each effect 1f

sufficient information or target organ specificity 1s available

The potential for carcinogenic effects will be estimated by calculating excess lifetime cancer risks
from the lifenme average exposure and cancer slope factor These will be upper-bound estimates
because methods used to estimate slope factors are regarded as upper bounds on potential cancer
risks rather than accurate representations of true cancer risk

Both non-cancer and cancer rnisks will be estimated by using RME and average contaminant intake
values combined with exposure assumptions This allows risk ranges to be considered rather than
a single value and more closely considers the uncertainty associated with the esnmates In addition,
risks may be added across exposure routes to assess the potential for additive affects

Not all contaminants 1dentified at OU9 will have toxicity values, thereby limiting the ability to
develop quantitative estimates of nsk Where adequate toxicity values cannot be identified, potential
risks associated with exposure to those constituents will be dealt with qualitatively

8 51 Uncertainties in the Risk Charactenization

The numbers and kinds of uncertainties 1dentified 1n the Human Health Risk Assessment directly
impact the interpretation of estimated nsks developed 1n this section Quantitative nisk estimates
denived 1n nsk assessments are conditional estimates that include numerous assumptions about
exposures and toxicity Uncertainty 1s introduced from a vanety of sources, including, but not

limited, to the following sources
» Sampling and analysis
» Exposure estimation

« Toxicological data
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As stated in the RAG (EPA, 1989c), a highly quantitative statistical uncertainty analysis is usually
not practical or necessary for site risk assessments As 1n all environmental risk assessments, it 1s
already known that the uncertainty about the numerical results 1s large. Consequently, it 1s more
important to 1dentify the key site related vanables and assumptions that contribute most to the

uncertainty than to precisely quantify the degree of uncertainty 1n the nsk assessment
At a mimmum, uncertainty will be described qualitatively in terms of under-or over-estimation of

nisk, or both If possible, uncertainty may be described quantitatively using sensitivity analyses or

other numerical models
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TABLE 8.1

EPA GUIDANCE DOCUMENTS WHICH MAY BE USED
IN THE RISK ASSESSMENT TASK

EPA's Integrated Risk Information System (IRIS) — Office of Research and Development (continu-

ously updated). Agency’s pnmary source of chemical-specific toxicity and nsk assessment
information Includes narrative discussion of toxicity database quality and explains denvation of
Reference Doses, cancer potency factors, and other key dose response parameters. IRIS presents
information that updates data oniginally presented in Exhibits A-4 and A-6 of the SPHEM (see below)
Further information IRIS Users Support, 513-569-7254 (EPA, 1987b)

Health Effects Assessment Summary Tables (HEAST) — Office of Research and Development/Office
of Emergency and Remedial Response (updated quarterly). Because the IRIS chemical universe (while

growing) is currently incomplete, the HEAST has been produced to serve as a "pointer” system to
1dentify current literature and toxicity information on important non-IRIS chemicals. While HEAST
data in some cases may be "Agency-venfied," the information 1s considered valuable for Superfund
risk assessment purposes Available from Superfund docket, 202-382-3046 (EPA, 1990b).

Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual, Supplemental

Guidance — Office of Emergency and Remedial Response. This volume provides updated risk
assessment procedures and policies, specific equations and vanable values for estimating exposure,
and a hierarchy of toxicity data sources There 1s an expanded chapter on risk charactenzation to
help summarize information for the decision makers and detailed descriptions of uncertainties in risk
assessment (EPA, 1989c¢)

OSWER Directive on Soil Ingestion Rates — Office of Solid Waste and Emergency Response
(January 1989), OSWER Directive No 98504 Recommends sotl investigation rates for use 1n risk
assessment when site-specific information 1s not available Available from Darlene Williams, 202-

475-9810 (EPA, 1989c).

Ecological Assessment of Hazardous Waste Sites A Field and Laboratory Reference — Office of
Solid Waste and Emergency Response EPA 600-3/89/013 This report 1s a field and laboratory

reference document that provides guidance on designing, implementing, and interpreting ecological
assessments of hazardous waste sites It includes sections on ecological endpoints, field sampling
design, quality assurance, aquatic and terrestnal toxicity and field survey methods, recommended
biomarkers, and data analysis (EPA, 1989d).

Risk Assessment Guidance for Superfund, Volume II, Environmental Evaluation Manual, Intenm
Final (RAGS-EEM) — Office of Emergency and Remedial Response (March 1989), EPA/540/1-

89/002 Provides program guidance to help remedial project managers and on-scene coordinators
manage ecological assessment at Superfund sites (EPA, 1989b)
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TABLE 8.1

EPA GUIDANCE DOCUMENTS WHICH MAY BE USED
IN THE RISK ASSESSMENT TASK
(Continued)

Exposure Factors Handbook — Office of Research and Development (March 1989), EPA/600/8-
89/043. Provides statistical data on the various factors used in assessing exposure, recommends
specific default values to be used when site-specific data are not available for certain exposure
scenarios Further information. Exposure Methods Branch, 202-382-5988 (EPA, 1989e).

Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCL A — Office
of Emergency and Remedial Response EPA/540/8-89/004 This guidance document 1s a revision

of the EPA’s 1985 guidance. It describes general procedures for conducting an RI/FS (EPA, 1988a)

Superfund Exposure Assessment Manual (SEAM) — Office of Emergency and Remedial Response
(April 1988), EPA/540/1-88/001 Provides a framework for the assessment of exposure to contami-

nants at or migrating from hazardous waste sites Discusses modeling and monitoring* (EPA, 1988e¢)

CERCLA Compliance with Other Laws Manual — Office of Emergency and Remedial Response
The guidance 1s intended to assist 1n the selection of on-site remedial actions that meet the ARARs
of RCRA, Clean Water Act (CWA), Safe Dninking Water Act (SDWA), Clean A1r Act (CAA), and
other federal and state environmental laws as required by CERCLA, Section 121 (EPA, 1988f)

Guidance for Data Useability 1n Risk Assessment — Internim Final, EPA/540/G-90/008 (EPA, 1990a).

Federal Guidance Report No 10 — The Radioactivity Concentration Guides -- Office of Radiation
Programs (EPA, 1984) EPA/520/1-84/010

Federal Guidance Report No_11 — Limiting Values of radionuchde Intake and Air Concentration

and Dose Conversion Factors for mnhalation, Submersion, and Ingestion -- Office of Radiation
Programs (EPA, 1988d) EPA/520/1-88/020
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10.0 QUALITY ASSURANCE ADDENDUM

This section consists of the Quality Assurance Addendum (QAA) for Phase I investigations at
Operable Unit No 9 (OU9), which supplements the "Rocky Flats Plant Site-Wide Quality Assurance
Project Plan for CERCLA Remedial Investigation/Feasibility Studies and RCRA Facility
Investigations/Corrective Measures Studies Activities” (QAPjP). This QAA establishes the site-
specific Quality Assurance (QA) controls apphicable to the investigation activities described 1n the
OU9 Work Plan (OU9 WP)

OU9 1s one of 16 OUs 1dentified for investigations under the IAG OU9 consists of the OPWL, the
vanous components of which are considered IHSS 121 IHSS 121 currently consists of 35,000 feet
of underground pipelines and 65 tanks The area addressed by the OU9 Phase I RFI/RI includes
areas 1n close proximity to the OPWL pipelines and tanks, and areas from which OPWL pipelines
and tanks have been removed. The physical setting of OU9 1s described 1n Section 2.0 and 1llustrated
in Figure 2-1

The OU9 Phase I of the RFI/RI process involves characterization of the contaminant sources and
the soils within the OU This includes sampling residue in tanks and pipelines and sampling of souls,
which the OU9 WP has interpreted to include vadose zone (unsaturated) surficial deposits The OU9
WP has been prepared 1n accordance with the Federal and State of Colorado regulations and guidance
documents 1dentified 1n the Introduction (Section 1 0)
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10.1 ORGANIZATION AND RESPONSIBILITIES
The overall orgamzation of EG&G, the EMD, and divisions involved in ER Program activities 1s

shown in Figures 1-1, 1-2, and 1-3 of Section 1.0 of the QAPjP Individual responsibilities are also
descnbed in Section 1 0 of the QAP)P

Contractors will be tasked by EG&G to implement the field activities outlined in the OU9 WP The
specific EMD personnel who will interface with the Contractors and who will provide technical
direction are shown 1n Figure 10-1

102 ALITY ASSURANCE PROGRAM

The QAPJP was wntten to address QA controls and requirements for implementing 1AG-related
activities The content of the QAPJP was dnven by Department of Energy (DOE) RFP Standard
Operating Procedure (OP) 5700 6B, which requires a QA program to be implemented for all RFP
activities This program 1s required to be developed based on Amenican Society of Mechanical
Engineers (ASME) NQA-1, "Quality Assurance Requirements for Nuclear Facilities,"” as well as the
IAG, which specifies that a QAP)P for IAG-related activities be developed in accordance with the
EPA QAMS-005/80, "Intennm Guidelines and Specifications for Prepaning Quality Assurance Project
Plans " The 18-clement format of NQA-1 was selected as the basis for both the QAPjP and
subsequent SAAs with the applicable elements of QAMS-005/80 incorporated where appropriate
Figure 2-1 of the QAPjP illustrates where the 16 QA elements of QAMS-005/80 are integrated into
the QAP)P and also into this QAA Section 2 0 of the QAP)P also 1dentfies other DOE Orders and
QA requirements documents to which the QAPJP and this QAA are responsive

The controls and requirements addressed in the QAPJP are applicable to OU9 Phase I RFI/RI
activities, unless specified otherwise 1n this QAA Where site-wide actions are applicable to OU9
activities, the applicable section of the QAPP 1s referenced 1n this QAA. This QAA addresses
additional and site-specific QA controls and requirements that are applicable to OU9 Phase I activities
that may not have been addressed on a site-wide basis 1n the QAPJP Many of the QA requirements
specific to OU9 are addressed 1n the OU9 WP and are referenced 1n this QAA.

RFPawv r 03112192



Final Phase I RFI/RI Work Plan for Manual: 21100-WP-0U9.01

Operable Unit 9 Section: 10.0, Rev 1
Onginal Process Waste Lines Page* 30f19
1021 Training

Personnel qualification and traiming requirements for RFP ER Program activities are addressed in
Section 2.0 of the QAP)P. Personnel qualifications and training required to perform the EMD OPs
that are applicable to OU9 investigations are specified within the respective procedures The EMD
OPs (which are also referred to as OPs in the QAP)P and the OU9 WP) are 1dentified 1n Table 10.1

102 2 Quality Assurance Reports to Management

A QA summary report will be prepared annually or at the conclusion of these activities (whichever
1s more frequent) by the EMD Quality Assurance Project Manager (QAPM) or designee This report
will include a summary of field operation and laboratory inspections, surveillance, and audits and

a report on data venfication/validation results

10 3 DESIGN CONTROL AND CONTROL OF SCIENTIFIC INVESTIGATIONS
1031 Design Control

Section 7 descnbes the Phase I investigation activities that will be implemented to characterize the
physical features of the site and define the contaminant sources at OU9 A summary of Phase 1
RFI/RI acuvities to be conducted at OU9 1s presented in Table 72 Section 9 describes the EE
activities to be conducted to characterize the biotic environment and address and quantify the
ecological effects from exposure to contaminants within OU9 The OU9 WP 1dentifies the objectives
of the investigations, specifies the sampling, analysis, and data generation requirements; and identifies
applicable operating procedures that will provide controls for the investigations As such, the OU9
WP 1s considered the investigation control plan for OU9 Phase I RFI/RI activities

10 32 Data Quality Objectives

Data needs and DQOs for OU9 Phase I investigations are addressed in Section 4 0, and Section 9 2.1
for the EE data The DQOs for the OU9 Phase I investigations were established 1n accordance with
EPA guidance for developing DQOs, which 1s summanzed in Appendix A of the QAP)JP.
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The specific objectives, or data needs, of the OU9 Phase I RFI/RI are based on existing site
information regarding the nature of contamination present and the preliminary site-specific conceptual
model for OU9 These specific objectives determine the type of data to be collected. The quality
of the data 1s dependent on the analytical level of the data, which dictates the type of sampling and
analytical or measurement quality controls that should be adhered to in generating the data. The
EPA has defined five levels of analytical data (Levels I - IV) These analytical levels are defined
in Section 4 0 and Appendix A of the QAPJP Level I or II analytical or measurement data requires
less QC than does Level II - V quantitative analytical data, which is of a known quality

The intended use of the data determines which analytical level is required for the RFI/RI data to be
generated. The type of data that needs to be generated and the analytical level of the data together
determine the sampling and analytical or measurement options to be employed to generate
measurement data appropnate for its intended use The data needs, data types, sampling and analysis
activities, analytical levels, and data use for the OU9 Phase I RFI/RI are identified in Table 4.1.

Data quality can be measured in terms of PARCC parameters These parameters are defined in
Appendix A of the QAPJP PARCC parameter goals are established prior to initiating investigations
n order to assist decision makers 1n determining 1f DQOs for measurement data have been met.

PARCC parameter goals for measurement data are established so that they are appropnate to the
analyucal level of the data Analytical Level IV and V data require analysis of environmental samples
by EPA approved methods and adherence to QC requirements that are specified by the EPA CLP
Historical precision and accuracy measures for EPA CLP analytical and equivalent methods have
been determined These historical measures have been selected as the precision and accuracy goals
for all OU9 analytical IV and V data These historical precision and accuracy measures for soil
matenals are listed in Appendix B of the QAP)P These same goals are also applicable to the analysis
of matenals collected from pipelines and tanks If any matenal from pipelines and tanks consist
of a hquid matnx, the precision and accuracy goals for water samples are applicable
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Accuracy goals for field parameters (i ., wipe samples from OPWL pipelines and tanks) to be
measured during Phase I investigations (analytical Level II data, which consists of field analysis or
measurements using portable equipment) consist of adhering to approved operating procedures for
sampling and analysis, including following applicable instrument calibration requirements

Goals for representativeness, comparability, and completeness for the OU9 Phase I RFI/RI are
specified 1n Section 42 6

The ecological charactenzation activities described in Section 9.0 are considered screening activities
that, typically, require Analytical Level I and 11 data These charactenzation data will then be used,
along with the OU9 RFI/RI charactenzation and source contamination data, to develop the conceptual
model for the EE study Data quality for these charactenization activities will be controlled by
adherning to the field sampling operating procedures for EEs listed in Table 1 and implementing the
EE Field Sampling Plan (Section 9 3)

The conceptual model developed for the OU9 ecosystem will then assist investigators 1n 1dentifying
site-specific target species, contaminants of concern, and potential exposure pathways Additional
DQOs for the contamination assessment tasks (Tasks 4 through 7 of Section 9) and the
ecotoxicological studies (Task 8) will then be developed following steps recommended by the EPA

in EPA/600/3-89/013, Ecological Assessments of Hazardous Waste Sites A Field Guide and
Laboratory Reference Document, and EPA/540/G-90/008, Guidance for Data Usability in Risk

Assessment The ecosystem charactenzation data and preliminary aquatic toxicity investigation data
that will be obtained by implementing the EE Field Sampling Plan are needed to develop these
additional DQOs

10 33 Samphng Locations and Samplhing Procedures
The sampling rationale for the OU9 Phase I RFI/RI 1s based on an interactive process Stage 1

sampling 1s designed to detect points of contamination 1n OU9 soils using the release scenanos

developed 1n the conceptual model presented in Section2 5 Stage 2 sampling activities are designed
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to provide a preliminary assessment of the extent of contamination present in OU9 Locations of
contamination identified by analytical results from Stage 1 will be investigated further by sampling
on a gnd pattern to delineate the contaminant plume

The field sampling design, including sampling locations, frequencies, methods, and procedures are
descnibed in Section 73 Sampling locations, frequencies, and procedures for the EE program,
consisting of vegetation, small mammals, and arthropods sampling are addressed in Section 9.3.

The operauing procedures that are applicable to OU9 Phase I field acuvities and the particular
activities to which they are applicable are summanzed in Table 10.1.

10 34 Analytical Procedures
The analytical program for the OU9 Phase I RFI/RI is discussed in Section 7 4. The analyses of

soil and residue samples collected from Stage 1 sampling 1s specified in Section 7 4.1 and histed n
Table 72 Wipe samples from pipelines and tanks will be screened 1n the field for radionuclide
contamination according to OP-FO.16, Field Radiological Measurements, which will provide a
qualitative measure of radionuchide contamination The analytical methods and specified
detection/quantitation limats for the analysis of Stage 1 samples are specified in Appendix B of the
QAPjP Analytes of interest for Stage 2 sampling will be based on results of Stage 1 samples

10 3.5 Equipment Decontamination
Non-dedicated sampling equipment (1 € , sampling equipment that 1s used at more than one location)

shall be decontaminated between sampling locations in accordance with OP-FO 03, General Equipment
Decontamination Other equipment (e g., heavy equipment) potentially contaminated during dnlling,
hydrogeologic/geologic testing, boring, sample collection, etc., shall also be decontaminated as
specified in OP-FO-04, Heayv uipment Decontamination
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10.3.6 Air Quality

Air monitoring will be conducted dunng implementation of field activities that have the potential
to create windblown dispersion of contaminants, including driling, coring, and installation of
monitoring wells. Air momitoring will ensure that OU9 RFI/RI activities comply with the RFP Interim
Plan for Prevention of Contamination Dispersion. Air montoring will be conducted according to

OP-FO 01, Wind Blown Contaminant Dispersion Control

1037 Quality Control
To ensure the quality of the field sampling techmques, collection and/or preparation of field quality

control (QC) samples are incorporated 1nto the sampling scheme Field QC samples and collection
frequencies for OU9 are addressed in Section 7.6 and 1dentified in Table 7.5 A specific sampling
schedule will be prepared by the sampling subcontractor for approval by the EG&G Laboratory
Analysis Task Leader (Figure 10-1) prior to sampling.

10.37 1 Qbjectives for Field QC Samples
Equipment ninsate blanks are considered acceptable (with no need for data qualification) if the

concentration of analytes of interest 1s less than three times the required detection limit for each
analyte as specified in Table 7 1. Field duplicate samples shall agree within 30 percent relative

percent difference for aqueous samples and 40 percent for homogenous, non-aqueous samples.

Tnp blanks and field preservation blanks (for organics and inorganics, respectively) indicate possible
field contamination when analytes are detected above the mimmum detection limits presented 1n
Table 71 The Laboratory Analysis Task Leader (Figure 10-1) 1s responsible for venfying these
cntena and shall be responsible for checking to see if they are met and for qualifying data.

103.72 Laboratory Quahty Control

Laboratory QC procedures are used to provide measures of internal consistency of analytical and
storage procedures The laboratory contractor will submit wnitten OPs to the Laboratory Analysis
Task Leader for approval The inter-laboratory OPs shall be consistent with or equivalent to EPA-
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CLP QC procedures The laboratory OPs must cover the following areas in sufficient detail and
reflect actual operating conditions 1n effect during analysis of EG&G samples:

» Sample receipt and log-in

¢ Sample storage and secunty

e Facility secunty

¢ Sample tracking (from receipt to sample disposition)

» Sample analysis method references

« Data reduction, venfication, and reporting

¢ Document control (including submitting documents to EG&G)
» Data package assembly (see Section III A of the GRRASP)
* Quahfications of personnel

e Preparation of standards

» Equipment maintenance and calibration

» List of instrumentation and equipment (including date purchased, date installed, model
number, manufacturer, and service contracts, if any)

* Instrument detection limits
¢ Acceptance criteria for non-CLP analyses

« Laboratory QC checks applicable to each analytical method

Laboratory QC techniques to ensure consistency and vahdity of analytical results (including detecting
potential laboratory contamination of samples) include using reagent blanks, field blanks, internal
standard reference matenals, laboratory replicate analysis, and field duplicates The laboratory
contractor will follow the standard evaluation guidelines and QC procedures, including frequency
of QC checks, that are applicable to the particular type of analytical method being used as specified
1n Parts A and B of the GRRASP and Section 3 0 of the QAPjP All data packages will be forwarded
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to the Laboratory Analysis Task Leader or validation contractor (Figure 10-1) for review and

venfication

10.3 8 Quality Assurance Monitoring
To assure the overall quality of the RFI/RI activities discussed in the OU9 WP, field inspections

will be conducted daily and audits and surveillance will be conducted at various intervals The
intervals will be determined by the importance and complexity of each activity Intervals will also
be based on the schedule contained 1n Section 6 0 At a minimum, each of the field sampling
activities described in Sections 7 3 and 9 3 will be monitored by an independent surveillance team
at least once during the sampling process EG&G will conduct audits of the laboratory contractor(s)
as specified in the GRRASP, Parts A and B The audits and surveillance, and activity Readiness
Reviews are discussed further 1n Section 10 18

1039 Data Reduction, Validation, and Reporting

10391 Analytical Reporting Tumaround Times
Analytical reporting turnaround times are as specified in Table 3-1 of Section 3 0 of the QAP}P.

10392 Data Reduction

Reduction of laboratory measurements shall be 1n accordance with the procedures specified for each
analytical method. Laboratory data will be compiled into sample data packages by the laboratory
contractor A sample data package shall be developed for each sample delivery group or sample
batch, with separate data packages for each type of analysis (e g , a data package for organics, one
for inorganics, one for water quality parameters, and one for radionuchides) The sample data package
shall consist of a cover sheet/transmittal letter, a case narrative, data summary forms, and copies
of the data checklists found in Attachment I 1n Parts A and B of the GRRASP The reduced data
will be used 1n the data validation process to verify that the laboratory control and overall system
DQOs have been met
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10393 Data Validation

Validation activities consist of reviewing and venifying field and laboratory data and evaluating these
vernified data for data quality (1 e , companison of reduced data to DQOs, where appropnate). The
field and laboratory data validation activities and guidelines are described and referenced in
Section 3.0 of the QAP)P The process for validating the quality of the data 1s illustrated graphically
in Fagure 3-1 of Section 3 0 of the QAPjP, and 1s also included as part of the sample collection, chain-
of-custody, and analysis process illustrated in Figure 8-1 of Section 8 0 of the QAPjP The cntena
for determiming the validity of ER Program data at Rocky Flats are described in subsection 3 3 7
of Section 3 0 of the QAPP

10394 Data Management and Reporting

Data management and reporting requirements are specified in Section 7.5

104 PROCUREMENT DOCUMENT CONTROL

Procurement documents for items and services, including services for conducting field investigations
and analytical laboratories, shall be prepared, handled, and controlled in accordance with the
requirements and methods specified in Section 4 0 of the QAP)P

105 INSTRUCTIONS, PROCEDURES, AND DRAWINGS

The OU9 WP descnibes the activities to be performed The OU9 WP will be reviewed and approved
in accordance with the requirements for instructions, procedures, and drawings outlined in Section 5.0
of the QAP)P

EMD OPs approved for use are 1dentified 1n Table 10 1, which also indicates their applicability.
Any additional quality-affecting procedures proposed for use but not identified in Table 10.1 will
be developed and approved as required by Section S 0 of the QAP)P pnor to performing the affected
activity
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Changes and variances to approved operating procedures and the OU9 WP shall be documented
through preparation of Document Change Notices (DCNs), which will be prepared, reviewed, and
approved in accordance with requirements specified 1n Section 5 0 of the QAPJP. (Note: DCNs were
referred to as Procedure Change Notices 1n Revision 0 of the QAP)P.)

106 DOCUMENT CONTROL
The following documents will be controlled in accordance with Section 6 0 of the QAP)P.

e "Phase I RFI/RI Work Plan for Rocky Flats Plant Original Process Waste Lines
(Operable Umit No 9)"

e "Rocky Flats Plant Site-Wide Quality Assurance Project Plan for CERCLA Remedial
Investigation/Feasibility Studies and RCRA Facility Investigations/Corrective Measures
Studies Acuvities” (QAP)P)

o EMD Operating Procedures (all operating procedures specified in the QAP;jP, this
QAA, and to-be-developed laboratory OPs).

107 CONTROL OF PURCHASED ITEMS AND SERVICES
Contractors that provide services to support the OU9 WP activities will be selected and evaluated

as outlined 1n Section 7 0 of the QAPjP This includes preaward evaluation/audit of proposed
contractors as well as periodic audit of the acceptability of contractor performance during the life
of the contract Any items or matenals that are purchased for use during the OU9 investigations
that have the ability to affect the quality of the data shall be inspected upon receipt

10 8 IDENTIFICATION AND CONTR F ITEMS, SAMPLES, AND DATA

108 1 Sample Contain rvation

Appropnate volumes, containers, preservation requirements, and holding times for soi1l and residue
samples are presented 1n Table 74 Requirements for EE samples collected for tissue analyses are
included 1n Table 10 2
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10.8.2 Sample Identification
RFI/RI samples shall be labeled and i1dentified in accordance with Section 8 0 of the QAP)P and

OP-FO.13, Containenzin rving, Handhin d Shipping of Soil and Water les. Samples
shall have unique 1dentification that traces the sample to the source(s) and indicates the method(s),
date, the sampler(s), and conditions prevailing at the time of sampling.

10 8 3 Chain-of-Custody
Sample chain-of-custody will be maintained through the application of OPS-FO.13, Containerizing,

Preserving, Handling, and Shipping of Soil and Water Samples, and as illustrated in Figure 8-1 of
the QAP)P for all environmental samples collected during field investigations.

109 CONTROL OF PROCESSES

The overall process of collecting samples, performing analysis, and inputting the data into a database
1s considered a process that requires control The process 1s controlled through a senies of written
procedures that govern and document the work activities A process diagram 1s shown 1n Section 8 0
of the QAP)P.

10 10 INSPECTION

Procured matenials and construction activities (e g , groundwater monitoring well installation) shall
be inspected (as applicable) in accordance with the requirements specified 1in Section 10.0 of the
QAPP

1011 TEST CONTROL
Test control requirements specified in Section 11.0 of the QAP)P are not applicable to any of the

RFI/RI nvestigations described in the OU9 WP

10 12 CONTROL OF MEASURING AND TEST EQUIPMENT (M&TE)
1012 1 Field Equipment

Field measurements for radiation will be made with the following mstrument
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* Radiological field readings for pipe and tank swipes and dnll cuttings, core, and
samples A side-shielded field instrument for detection of low energy radiation
(FIDLER), Ludlum Model 12-1A or equivalent

Each piece of field equipment shall have a file that contains:
e Specific model and instrument serial number
e Operating mstructions

* Routine preventative maintenance procedures, including a list of critical spare parts
to be provided or available 1n the field

e Calibrauon methods, frequency, and description of the calibration solutions

« Standardization procedures (traceability to nationally recognized standards).

10 122 Laboratory Equipment
Laboratory analyses will be performed by contracted laboratones The equipment used to analyze

environmental samples shall be calibrated, maintained, and controlled 1n accordance with the
requirements contained 1n the specific analytical protocols used as specified in Parts A and B of the
GRRASP This information will be supplied to EG&G as a laboratory OP

10 13 HANDLING, STORAGE, AND SHIPPING

Samples shall be packaged, transported, and stored 1n accordance with OP-FQ.13, Containerizing,
Preserving, Handling, and Shipping of Soil and Water Samples Maximum sample holding times,
sample preservative, sample volumes, and sample containers are specified 1n table 8-1 of Section 8.0
of the QAP)P Sample handling and storage controls at the laboratory shall be provided as a
laboratory OP

10 14 STATUS OF INSPECTION T, AND OPERATION

The requirements for the identification of inspection, test, and operating status shall be implemented
as specified 1n Section 14 0 of the QAP)P A log specifying the status of all boreholes shall be
maintained by the Field Acuvities Task Leader, which will include borehole identification number,
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ground elevation, casing depth of hole, depth to bedrock, static water level (as applicable), diameter
of hole, diameter of casing, and top/bottom of casing

1015 CONTROL OF NON-CONFORMANCES

The requirements for identification, control, evaluation, and disposition of nonconforming items,
samples, and data will be implemented as specified in Section 15.0 of the QAPJP Non-conformances
identified by the implementing contractor shall be submitted to EG&G for processing as outlined
in the QAPyP

1016 CORRECTIVE ACTION

The requirements for the identification, documentation, and venfication of corrective actions for
conditions adverse to quality will be implemented as outlined in Section 16.0 of the QAP)P.
Conditions adverse to quality identified by the implementing contractor shall be documented and
submitted to EG&G for processing as outlined in the QAP)P

1017 QUALITY ASSURANCE RECORDS
QA records will be controlled in accordance with OP-FO 02, Field Document Control QA records

to be generated during OU9 RFI/RI Phase 1 acivities include, but are not limited to-
e Results of data compilation from review of existing information
e Record of tactical assessment
e Records of interviews and record searches

e Field Logs and Data Record Forms (e g , sample collection notebooks/logs for water,
sediment, and air)

e Calibration Records
» Sample Collection and Chain-of-Custody Records
e Laboratory Sample Data Packages

e Dnlling Logs
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*  Work Plan/Field Sampling Plan/QAA

* QAPP

« Audit/Surveillance/Inspection Reports

e Nonconformance Reports

+ Corrective Action Documentation

+ Data Validation Results

« Data Reports

¢ Procurement/Contracting Documentation

o Trammng/Qualification Records

. * Inspection Records

10 18 QUALITY VERIFICATION

The requirements for the venfication of quality shall be implemented as specified in Section 18 or
the QAPjP. EG&G will conduct audits of the laboratory contractor as specified in the GRRASP,
Parts A and B. The EMD QAPM shall develop a surveillance schedule with the surveillance intervals
based on the importance and complexity of each sampling/analytical activity. Intervals will also be
based on the schedule contained in Section 6 0

Examples of some specific tasks that will be monitored by the surveillance program are as follows*
* Bore holes (approximately 10 percent of the holes)
» Field sampling (approximately S percent of each type of sample collected)

* Records management (a surveillance will be conducted once at the initiation of OU9
acuvities, and monthly thereafter)

. » Data venfication, validation, and reporting
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Audats of contractors providing field investigation, construction, and analytical support services shall
be performed at least annually or once duning the life of the project, whichever is more frequent.

A Readiness Review shall be conducted by the EMD QAPM prior to the implementation of OU9
field investigation activities The readiness review will determine if all activity prerequisites have
been met that are required to begin work The applicable requirements of the QAP)P and this QAA
will be addressed

1019 SQOFTWARE CONTROL

The requirements for the control of software shall be implemented as specified in Section 19.0 of
the QAPJP Only database software 1s anticipated to be used for the OU9 WP activities. Operating
procedures applicable to the use of the database stoning environmental data can be found in OP-FO. 14,
Field Data Managemen
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TABLE 10.1 (Continued)
EMD Operating Procedures and Fleld Activities
for Which They are Applicable

ojo® .E.

o,

Operating
Logging Alluvial and Bedrock Materiel
Oriéing and Sampiing Using Hollow-Stem Auger Techniques
lecleting Bedrock rom the Aluvium with Surface Casing
Rotary Driling and Rock Coring
Plugging and Abandonment of Bareholes
Monitoring Well and Plezometer installeion
Looging and Sampling of Test Pits and Trenches
Surface Soll Sampiing
Land Surveying
Reskius Sampiing In Pipelines and Tanks
Sampling of Small Mammels
Sampiing of Temestiel Arthropods
Sampling of Terrestrial Vegetaion
idenStioation of Habiat Types
Sempiing of 8ol for Soll Descriplion
Deveiopment of Fleld Sampling Plans

Reference
Number
ar
aro2
aros
aT o4
aT 08
aror
aGT o8
(<14
(<18
T80
EE.08
EE00
EE
EE
EE.
EE.
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Division Manager (Date)

Effective Date.

‘ 11.0 ENVIRONMENTAL MANAGEMENT DIVISION OPERATING PROCEDURES

The following EMD program-wide OPs will be utilized during the specific field investigations for
ou9.

FO1 Windblown Contaminant Dispersion Control

FO 2 Field Document Control

FO 3 General Equipment Decontamination

FO.4 Heavy Equipment Decontamination

FO S Handling Purge and Development Water

FO 6 Handling of Personal Protective Equipment

FO.,7 Handling of Decontammation Water and Wash Water

FO.8 Handling of Dnlling Fluids and Cuttings

FO.9 Handling of Residual Samples

FO 10 Receiving, Labeling, and Handling Environmental Materials Containers
FO.11 Field Communications

FO.12 Decontamination Facility Operations

FO 13 Containenzing, Preserving, Handling, and Shipping Soil and Water Samples
FO 14 Field Data Management

FO.15 Photoiomization Detectors (PIDs) and Flame Iomization Detectors (FIDs)
FO.16 Field Radiological Measurements

FO.18 Environmental Sample Radioactivity Content Screening

FO 21 Protection of Threatened and Endangered and Special Concern Species
GT 1 Logging Alluvial and Bedrock Matenal

GT 2 Dnlling and Sampling Using Hollow-Stem Auger Techniques

GT S Plugging and Abandonment of Boreholes

GT 7 Logging and Sampling of Test Pits and Trenches

GT 8 Surface Soil Sampling

GT 10 Borehole Clearing

GT 17 Land Surveying
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SW.2 Field Measurements of Surface Water Field Parameters
SW 3 Surface Water Sampling

SW.6 Sediment Sampling

EE6 Sampling of Small Mammals

EE.9 Sampling of Terrestrial Arthropods

EE 10 Sampling of Terrestrial Vegetation

EE 11 Identfication of Habitat Types

EE 12 Sampling of Soil for Soil Description

EE 13 Development of Field Sampling Plans

Specific information regarding most sampling activities 1s provided in the FSP (Section 7 0). Project-
‘ specific details for this Work Plan will be included 1n DCNs or OP revisions. These revisions will
! be attached to the OP for use during field activities

111 REVISION TO OP GT 3, LOGGING AND SAMPLING OF TEST PITS AND TRENCHES;
. PIPELINE RESIDUE SAMPLING

The pipelines will be inspected for remaining inventory and, if possible, a residue sample will be

collected to charactennize OPWL wastes Pipeline sampling will employ 1nvasive techniques and will
be performed during pipeline mnspection activities Where practical, the pipeline will be opened at
each test pit location and at valves and cleanouts for pipe inspection Test pit sampling is discussed
in detail in Section 73.1 1

The pipe will ether be cut open or dismantled at each inspection location. The pipe will be checked
for flmds before cutting by drilling a hole mnto the top This will be accomplished by encasing the
pipe with a rubber saddle, and dnlling through the pipe wall with a valved tap Control of any
remainng fluids will be maintained with the saddle and valve assembly To cut the pipe and collect
any inventory without spillage, a small catch basin will be designed to fit around the pipe The test
pit will be covered with a synthetic liner as secondary containment Any inventory which 1s removed
from the line 1n excess of sampling requirements will be managed 1n accordance with site procedures
n the Part B Permit Applications
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If any waste matenial remains 1n the pipes where they are opened, the matenal will be sampled, 1f
possible, and analyzed for the Phase I analytical parameters (Table 7.1). Material remaining in
pipelines may be sampled by (1) collecting drained liquids, (2) scraping with custom-made tools,
(3) suctioning, or (4) other methods spelled out in technical memoranda and approved by DOE, EPA,
and CDH Pipe sections which are cut will be grouted closed with a plug of non-shrinking cement

112 REVISION TO OP SW 6, SEDIMENT SAMPLING; TANK RESIDUE SAMPLING
Tanks will be inspected for remamning inventory and, if possible, a residue sample will be collected

to characterize OPWL wastes Tank sampling will be performed during tank inspection activities
(Secuion 7.3 2 1), If possible, all tank sampling will be conducted remotely to mimimize health and
safety concerns

. Remaining waste matenal residue may consist of liquids, free-flowing slurnes, sludges, and scale
matenal Sampling equipment and techmque will depend upon the type of matenal(s) encountered
No honzontal stratification will be assumed although vertical anomalies and heterogeneity due to
settling of suspended solids or denser hiquid phases i1s likely Therefore, if possible, one
representative composite sample of the remaining waste material will be collected for each tank and

analyzed for the Phase I analytical parameters (Table 7 1)

Liquids and free-flowing slurnes may be sampled using the following equipment (EPA, 1986)

o Composite Liquid Waste Sampler (Coliwasa) The coliwasa consists of a glass,
plastic, or metal tube equipped with an end enclosure that can be opened and closed

while the tube 1s submerged 1n the material to be sampled

+ Weighted Bottle The weighted bottle consists of a glass or plastic bottle, sinker,
stopper, and line that 1s used to lower, raise, and open the bottle

o Bailer Well bailers can be lowered on cables 1nto tanks to sample free liquids

. Sludges may be sampled using the following equipment (EPA, 1986)
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« Tner. A trier consists of a tube cut 1n half lengthwise with a sharpened tip that can
cut 1nto sticky solids

+ Scoops and Shovels. Scoops and shovels can be employed to sample sludges.

These devices may be fabricated or modified to various lengths to facilitate remote sampling of the
tanks
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